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CpECKsftAfHY u liyniiJiiic H£l^ncc which deals 
with I he physicii] anti aspects; of rhe curth 
in mdet to ucquire knowlcilge aj the surround¬ 
ings within which 1ive$. The subject pn>- 
videii :i point of view dhTering from that of 
other science*, however, because it h coriecmed 
largely with two nruiiii litrcmni ol rdateU malc- 
nid; the comp^tri^h of ^ogrsphic condiTiim^ 
in ilifTcreiU places on tlw canh. and the iiiuJiner 
in ivhkh those condJtieini^ are related to huniati 
.icfWities and well-being. 

ConcarpU of the Inrerpretalion of l!ie fidd of 
geography have been subject to change. Durmg 

the Ape of Discovery^ which beiian low'ord the 
end of the Middle Ages, geography woi con- 
cei ned with the collection of f^ieb about the 
cjnh and the canstruciion of niap^, Near the 
close of the ntneieenth centuxy^ it developed .is 
the concept of the tntemrlutionshi|>!i between 
moTT and ihc earth as wxlj as an organized com^ 
parison of the terrestriul kindscapes wlthm 
which human {ictJvJty neccssanly occurs. 

The sub&tancc upon which niixlcrn geogra¬ 
phy is based is derived fmm line facts ol di- 


mate* relief of the hmd^ i^iil conditions. Tiimerals, 
forest the scay—tn other words^ the ck- 

lucnts of the widely dilTcnna cns'ironmcnts 

• "K 

(hrougtinut the world. TIjcsc bsisic data arc 
colkctcd. classified, and siudied in cktmt; the 
mlarniiitinn asscajbkd may then be sjujwrt in 
maps or in other formy of visual presen tut Ion. 
No Silngie nictlu'>d of Jundling geographic tint a 
is uiohJ e.'ccluiiively^ dilferent meihod^ are re¬ 
quired rn the sutisbetoT) evolution of geographic: 
problemii. Study in field and tuborafoTv, Iqmd- 
ianty with maps und graphs, and the ha a lI ling 
and intcrpnetaciun of litutittlcs as well m the 
orJci ly mn^pibiion ef tulotmoliun fmni a w idc 
range of purees—tliese are a few of the 
methods whereby the gei>gfnphy viudeni kurns 
iilxml the envimnmeiit and upon which he 
bases his knowledge of the wurld Eind its peo¬ 
ples. From such a study he should reach sound 
obscnMiiqns and conclusions which will pro¬ 
vide an eiiilchcd background oI iiiidersiiinding 
throughout tiis lifetime, 

GeogiLiphy studied eonvden[tou>ily in this 
fasiikn provides a better appreciation of for- 
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eign peoples ancJ the if fipcciaT probleou and 
increases the interest in and enjoyment of [iter- 
titurc. fiisUTTv. and oiber ^ubject^. Knoivlcd^ 
of the cIcvcIopmeTit oF Iijndse jpe5i. ddd> to the 
pkiisurts oF travding and reading. A gestgra- 
phef should be [>pcn-nnndcd and curious^ 
possessed of the scicntilic spint, and more in¬ 
terested in the trmli iviiher thnn in subsertbin^ 
to uidelv held beliefs. He should leum tlie 

•I 

tccb)ittjuc< i>r gc^^riiphk investigation. 

Tlicic is no single method of leorniitg geog¬ 
raphy: stimetinwH «tnc sy^vtcm is hetpfnl, where¬ 
as a different presentation of the subject wHI 
succeed under other ctmtiitions and in other 
situations, ft is hoped that Uie interest ot the 
student will iH: uroused to such a degree that 
lie will continue the study of geography long 
ufter leaving the classmt^nu because matei-in) 
ni the field is abundunt and the subject lends 
loclf readily to inditiduaJ ins'csiigaiion. The 
value of a geography course to the student de¬ 
pends TO a considcrahte cstcni on the applicu* 
tion t»f his knoxv ledge long after he leaves 
college, 

EsMTHiiuti ft) Gai^raphr first surveys earth 
relmions. the atmosphere, and the toots of 
pwgraphy. Then follows a dcscripnoi) of the 
chriaics o( the earth and ihcir idiitlon to man 
and other organic life. Mountains, plains, and 
tveaus receive cousiderotioti. as do ihe min- 
cruls. soils, roTCSts. and inland water rCMiUicev, 
including the problem!, of their conservation. 
After iliir fuels concerning the uuiural environ¬ 
ments ot man ;irc discus.scd. The balance of the 
tCAt IS dcvoied to the geography of poputaiuni. 
Cities, agncuhure. nioDufacUiFcs, nuiioris. trunK- 
port routes. uriLi lutlors utfeciitiK human activ¬ 
ities on the dill'crcTU coiiiinenis. 

Die rc.st dcvtiies much spiice and attention 
to the descriptions of primitive jicoptes and 
their economies, because their tcliitionships to 
dilTereni natural environnueius ure less comple.c 
ih.in iiiy.se of [jeople who iiawc made great 
culiural iidvanccs. 

Oucslions have been included at the end of 
each chapter to liclp empfiiisizc ccriuin facts 


and principles of geography. References were 
selected front many found useful by the iiu- 
ifaors: the lists, however, are not intended to 
serve u.s comprehensive bibliographies. The au¬ 
thors will welcome suggestiom. trom teachers 
csrnceming problems, questions, references, and 
geographical material Lhiti might be added or 
omitted to advantage. 

The aulhors received assistance from maiiv 
sou rets in the preparation of the manuscript 
Credit for the use of photosraphs is given m 
connection with the illustrations, Certain chap¬ 
ters w'ero checked criiicatly by authorities, 
notably William C. Rryor uf the U,S, Soil Con¬ 
servation Service ftnd C. \V. Mutlison and 
others of the U.S. Forest Service. Assisioncc 
was given by staff members of the U S. ec¬ 
ological Survey, the U.S, Bureau of Mines, and 
the U.S. Bureau of Reclamation, The authors 
are deeply apprecialtvc of die valuable sugges¬ 
tions olfcrcd by many of their colleagues in the 
geography profession unj by Jiinncrtms tcudi- 
er\ who have been using the first edition in their 
courses, AcLnowIcdgmcm is made a!si to tliose 
Individ lints and corporations who supplied in¬ 
fo miut ion and photographs needed for the re¬ 
vision. 

Changes In the second edition include the 
addition of outlines and suinmariev at the close 
of eocli chapter, togetlicr wtili a thorough le- 
vision Ilf die questions appended to the chap¬ 
ters. Many parts of the book have been rewritten 
and nil has Ixen thoroughly revised Some re¬ 
arrangement of chapters hus Improved the or¬ 
der of presentation. The fefcreiTcc,v have been 
brouglit up iti ihiic. iind much material luis been 
added to the test. There arc 300 ihustrjitinns, 
and most of the photsigraphs used in the second 
ediiini] arc new'. Maps were redrawn to provide 
utuiormtiv in appearance Bound w ith the book 
is an atlas that jneiudes color niiips of all the 
continents. Statistics are the lutcst available and 
much of this material is presented in graphic 
form. 

Oiii If. Frg^triim 

n. F. Raiip 
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INTJlODUCTIOrt 


^iwdcnis art intfireisl-ed in whut the tarfh 
Jikc fJPiu boine aini t:itnou!^ sIkiijI 

the ^vav oiher inJ^rmiitly they ac¬ 

quire knowledge oi ihc cjtUi frcMn the fine 
coloted UIustniiiDn^ of current magazinei irr 
Jro[u niotion pECiunis s*^ or even tukeit tn 
distant lands. Soine radio and teJevisinn prtv 
provide oxccllent geogHiphical inutcfial 
UnoriMni^ed informiiiKm about the world he- 
comes y^^tful and significani as ^^e^1 as inter^ii* 
ing V. hen it is placed in u tramev^^tk of utiiler- 

WHAT tS OlOfiRAPHV? 

Geography fundumenlnll) is a d^ription of 
the eauftlis surface or that pnrs of the earth's 
crust with which man is wneented. This 
me lining ts mhcteiii in ihe word itself j, for ihc 
root corner from die aneicni Greek* sigm- 

/ 


^landing. By eKpiaining the umkrlying causc^^ 
that alfcct geogrsiphii:al condiiiimii m die curtbp 
this ic^Li ofiera studems both ncv. kiniwledgir 
and $i method ctf orgnoiziTig the inforrtiiditm 
thev have casuulfy jicquircd. tn his study of 
geography, the student wifi be concerned with 
the widely dilFcierrt iuniiscapes and the cfiung- 
itig cnvironnienrs in which hum an iictiviiics oc¬ 
cur 3tnd with ihc people who carry cm those 
inCtTVides, 


tying ^my Anc^i iiavmg lo do with ihe earths 
The second parr of the word, jgraph, tdso 
corner from a Greek root moaning “to write" 
£ir having m do with writing, A Uteial defini¬ 
tion of geogruphy. iherefore^ would be 
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'vrltiag atwut, or d^Sdiption Df^ ihe €arih, im^ 
ctadJng till dial ^ippear^ upon iL*' Evidenily 
tins dcfmiLion q\ the -iubjeict iin:1udei Uie 
study i^t mun itnd hi^ actrvitk^ as well oi 
miUi) aspects ot pLant and aniinal life and a 
wide vnriety of other ^itibjects ^elLlt<^d to ibc 
cortlL 

Ococruphy is a very broad syb;;ec[ wiih nu¬ 
merous relidiOTiships to ether natural and 
scicn^. Sonic of these reiuiionships 
are preseni«l in the chatl {Figute 1-1 >* 
which showi some geographic phas^ ot se- 
Iccied fields of Jcrtowledge and the type of g)> 
ogtaphic material associated with each sub¬ 
ject. The field of geography serves as the hub 
around which the^e topics revolve. TEiuit the 
huh is represented jjI llie center of die Uia-- 
gram, iind the spokes form the couneciiDns 
between geography and wiosl of its uUied utra- 
demic disciplines. 


A hiief dcscriplioTi of scunu relationships 
between geograplij and other suh|eets ^?ug- 
gests cnteriiuiiing and Instructive hypatM for 
geogfiiphy stiidcais to investigate, 

Aamrii/ Tvery nLiiunil science 

has geographic Tcbfiom^hips for tiiosc 
in which man's activities arc alfected. Tire 
follow mg selected examples coiitd be multi¬ 
plied many Luries. Asuonoiuy governs aurv'eys 
of the earth and the determination of irnc's 
locutiiim upon ilie globe. Botany mcludes the 
dbtrihmioti of plants in relaiion to their envH 
ronments. Ethnology Jevcribes the character- 
hiit& of ditferem peoples* and 1$ closely re- 
teted to gcogrjphy. Forestry h concerned 
vvlih natural factors rhai alfeci tree grosvth, 
the control of lirc^ pests and pkni dl^a^s^ 
aruJ the proper cutting unU mili^lion of 
wood- Engineering Is needed in titc building 
of power planis, irrigHtion and drainage prO|- 


FijCUif i-t 77 w tritmm ttf gii>rtgti^phy m vih^r disLiplItt^s. 
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eels, flood conirol. :ind various other ft'orks. 

Geologv expLims ihe ongtns of surfate 
le^itiircs of tllc cartii, iflc fjcturrcnccs of niin- 
eial deposits, and otlter facts tfial lidp form 
I he foJRilation im which pcogriiphy is buiJl- 
Mincralog) deals with the many raincnil# 
found in The eiirrh, the factors ihat iiffecl ihdr 
occurrence, and ihc vaned uses made of ihcui 
by man. Mclcorofogy is ihc study of the at- 
nio.sp]i£re, storms, and all types of weather 
phcnLinicna. Physics is a fuiidanietUal science 
that helps explain the weathering of rocks, 
movements of air and water, tievclopmenl of 
soils, tint! other facts impomnl to “cogra- 
phers, Zoologv discusses ihc natural facioi's af¬ 
fecting animais and ihcir devolopmeiu. Studies 
of plant and amnia) life have helped man de¬ 
velop i HI proved strains of pLuits or breeds of 
Ltniniub wiiich yield iimre food and liure greaier 
resistance to perils and liiscaics. 

Geography thus consianlly deals with ma¬ 
terial laken from the natural sciences. BcvmJsc 
it uses the application of various sciences to 
many human concerns as ns own focal point, 
"cograpliy can help tic diverse fields together; 
hente it is u logical core subject Courtcs of 
study for tJic public vcHogIn -wmiciimes use ge- 
oitraphic hipics as <i central fhcinc (hub in 
the diagrami Figure 1-11 from wlncJl itiuny 
paths lead to otiier fields of knowledge to 
form connections with Iwih natuiul and so- 
ciiif veienec- 

UWrfo'i' imd W/w«rrc. .x satisfactory wn- 
dersianding of tlie behavior of die iitrnos- 
pllets' is eHsenliitl as hackgrnund for the up- 
preciotioti of human .-ictivities h is difficult to 
think of any occopniion ihui i> nmiffectcd by 
llic weather. Members of ihc medical profes¬ 
sion. for exumpk. are aware that scnstinal 
changes oi humidity itnti tcniperfilure arc re- 
^ponsibk for marked lncrc.i!« m incidence of 
cermin diseases, especially tcsptraioiy a/liic- 
tions 

Must merchants arc aware of the effects uf 
Weather on triide We.'iiher changes affect a 
witic rnnge cif commercial ftctivitics, Midi as 
I hc volume of gasoline sales, evaporation of 
flored gasoline, Hjarketing of pensbabk veg¬ 


etables. he tiling insta lint ions, use of insulation 
in houses, and salei of beveruges, both hot 
and csitd. Unwise piin:hase$ of scpscmitl goods 
may show n bek of judgment that will roake 
a buiiiness fall, f-ur wearing apparel, tor ex¬ 
ample, enjovs hr (St demand at certain sea sons 
in the United Siatci-, farther north ii is almost 
always in demand- In ihe tropics, however, 
garments m.idc of fui are ahiiosl usclc^ and 
hence cannot be wJd unless the aliitudc h 
high. 

Wenihcr profoundly affects transportation, 
especially ihc operation of aircraft fur both 
niiltiiiry and peaceful purposes. Fog Jind 
■viuntis lire ctangerous for iwiun shipping. 
Frewing rain, fog, snow, and srornw may 
make highw.iy tr.ivel diffieult and dangcTous. 

SiTiial idtiit fu. The social scieners, are as 
iinponani as the natural scicrees in studying 
geography, for they ineliidc the aciiviiies of 
niuij as he Irks to iinprtn'c bis living condi¬ 
tions, straggling from day to day to make a 
more satisfying existence fui himself. The 
ctunurTiist Ktirvcyi>. the different methods by 
which man corns his bread, The arehcologist 
investigntes man's nctivtiies in periods btfuik 
nJCQfds were wnttcii: ilic anihropologist stud¬ 
ies niiKlern preiilcratc peoples. The ilistorjail. 
iiHj. is iiwmc Unit migrntjons, warfare, cul- 
lur.Tl advances, and nihcr uvent-s which con- 
iit'm him arc closely rchiU'd to their gco- 
gmphic biickgrounds, Sociology invtrHtigiilc^ 
liuman interrelationships of many typci. $i>c- 
cf a lists In agi'Lculmral research know that they 
imtsl be ritmiUaf with wcuihcr differences, 
*oth. and yspccis nf cunscrviUton. Ttiosc who 
earn ihcit living by moving gixids and people 
cannot ignore weather ciindilions, cllecis of 
land reliel on cvmdriiciioii coits. and sitnilm 
problems. Political scientbts studying govem- 
niciiti know that the ch.iraetcTisiie occupation 
of tiiiiions and their military capabilities mny 
be iissociaicd with the amount and kind of 
r,iw tualerials available for supporting tlieii 
economics and inaintuining ihcir [uililiiry 
furces. 

tiiyn'ficai grot^niphy. The history of .i re- 
gjon intimately cotmected: with changes in 
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I he utiiizaiJan of [ynd and rcf^urces, Nciir 
the tippci Gr^ut L^ke?p, for oxaiiipk% ihe Iml 
European ^tnilers ^ught only furs:. Laier they 
exploited limber, iron and copper orc« and 
ri!;b. and made the Great Lakes ihclr highway 
for Uiinsporting goods Today the use of dw 
region Im changed. Sujiic rcsidentJ of ihal 
pan of the counify depend on fiimiTfiig. and 
visdor^ go ihcie in targe numbers for sumitier 
recTcatiOTi. Waterfalls an? being developed for 
power and maniifucturing. In this way the 
dillerent uses of the lamJ^ or sequtni otvu^ 
Tin VC eliangcd grenJjy with passagic ol 

tLnie, 

Sometimes roiilcs ol exploriilion and seiile- 
mcnE skpend on j^uch betor^ locutiDn^ of 
pjtsses through highland barriers* presence of 
navigable rivers, type of vegetation cover, soil 
lertility. and even the amount of snow in win- 
ler. IL tool llic English columsu along the Al^ 
lantic coast twice the time to work Ihcii way 
ji.rrois4 the Appalachian ridges and foresii to 
the western prairio than wai required for 
men to go from the Mississippi River to the 
hicitic Ovcan over country that is mainlv 
open plains imd lie^rts. In contrast* French 
setUers enicsitig the l-awrcnce ValEey used 
a ivitem of wiiierwayi whiv^ ihort fKirtagcs 
led quiakU to the interior of the coniinent. 
Rivers Imve proved valuiihle routes of explo¬ 
re tit iirtd penetruTioTi in many 1 antis,, mcliid- 
ing the Congo Basm, Siberiap and ihc Yukon 
and Columbia Hasms, 

C]ci:igniphy k ii iiguLficunl factcif in military 
lustory. C'autpmgn:^ are planned to lake ad- 
vaniage ol roalcv .md favorable wenllier. 
During the Kevohniomirj W'ar, England tried 
lo vepafjiie 1\\k wlonies idong the Huilsjon— 
I itke Champlain Trench. When Clram cap¬ 
tured \ icksburg in IH63. ihc 'v'oithcm stoics 
gained liUI control of the Mississippi River, 
this divided ihc fanfedejraev and thereby 
luisicncd victory over the Si>uth. 

Aj^fivnUmat jjew^va^diy. Any successfut 
famier mm\ know how to value hn farm 
pmliicc u^ the urmovT wiihr^ui decline in fer- 
lilily Tlte ^L?.c uf his liehi^ may be ijovcmcd 
by w'hiii ihe ^oil can yield; iheir shape may 


be relsiied to the relief of the land, particu¬ 
larly in hi tty and moumainous regions. 
Whether the fanner sows winter wheats spring 
wheal, rye, or poinroes is m itself largely gov¬ 
erned by tlic weatJtcr and cl j mate of Ills Itv 
cality. Futtn aetiviiics during the course of the 
year are closselj tied to weather. Too niudi 
rain in. Iinrvesi seasons, early nuLumn Frosis. 
or late spring tlwds may interfere with farm 
routines to on extent that few bui the farmer 
bimsell know: if his work is u failure^ those 
who depend on his etlorts may starve before 
crops can be brtrvested the following season, 

Econwnk Economic geogra¬ 

phy is conceiTicd with the distribution and 
processing of the world's nesourco and ihcir 
use by the world's people. Stated thus ihe mul¬ 
let sounds simpler but a tliomugb knowledge 
of the areas producEtig leading comniodirics 
of coiiiinercc h more complex. Some parts of 
the earth pruvkle abundcint goods for human 
cnnaumpiion. In desert oases the date palm, 
requiring much svater and freedom from 
frost, may produce a crop so large eIiqi the 
grower will Jmve dales to seT| di^cwitere. On 
the other hand, if dates arc grivwn far from 
good transport facUines or arc too low m 
IjricCp ihe grower may lose hi;* invcsimeni td 
money and time. IntetpJiiy among the factors 
of production—costt distribution, iranspoit* 
iradc. and consumption —is a principal part 
of economic gcograpliy. .Anv one of these 
phases may become a matter of inien^tive 
study; tugctltei iliey arc a [aHuiiiating aspcci 
of inotEerTi gfognipliy. 

PiMtkal ge^igraphy. Only fiction shorn a 
5tuic or notion that is not rchiled close!v lo Uic 
ccindiTmns Kiai prevail on ihe eunil's surface. 
A Uuiion teprcscnls u /kJrt o; fhr sur- 

Im'r used by a particiilju: group of peopb. As 
such, it is gatiined by pdiUcal boundaries and 
its extent may be meyvmcd. A miiion may 
con lain landscape of wide variety as in China, 
or its surface may be relatively uniforTn like 
that of Uruguay . Jt may be as large m the 
!w>vict Union or as; imy as the principuliiy of 
Monaco. Iis borders tnuy jD elude |^c*il wcilth, 
enabling ii to ollain the status ul u world 
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pni^er, or like ATiUtitm, ii nation may extsl by 
^utTcfnnce of more power!iil iieiglibors. Its 
people may live ™iTity on local products* or 
il the paiion is doheient b Food nr oLticr re- 
sources^ It may depend or iutermidoiuil trade 
[t can nisiitttain a Urong military position, or 
iis people and resources may be "A'Jtolly made- 
qiiiue to provide protection againM stronger 
powers, 

rorthermore. geographicnl condttionH (hat 
prevuiL In u givijn locality may profoundly in- 
liiiencc ibe success or failure of political effort. 
Chile, a desert in ihe north and a I'oresi wtlder- 
ftess in the yOuiK lias great difficuU} in pnivid- 
mg the 2,(KK) miles of rail iransportution ihnt 
helps TO mo in lain a degree of political control 
over SLicii an exicndcd co^sl. The chnnictcf oi 
die met al Gihrallar and the narrowTtcss of ihe 
,iH:^i(^iii 3 ![ers o[ local |eognipby—cunibine 
to mak^ the position of great military im- 
fKirtiincc. Niivul success elsewhere gave the 
United Krngdoin an outpost here upon ^hui 
would otherwise he recorded -is Spanish soil. 
Such foreign out posts may cause political an- 
^UE^onbms which sometimes result in military 
hosii lilies. 

Stulvmmt g4f<}graph}\ Snndl 
likt! kirge urb:in tueniers, liavc vnded geo¬ 
graphic charitcterbiics. A ^hullow -dTeuiii ford 
or a mountain pass md)' provide a coriivenienl 
location for a house; ihh in rum aTtracis oilier 
residents and soon a community appears differ¬ 
ing b form nnd h me turn from its neighbors- 
St>me MUdenicnu Mjem to liaxe no obserYablc 
pattern- others liavc lioen rigidly planned ac¬ 
cording lo surveyofi' rnensuromenis. Some re- 
ffect the L'iinvcrgcnce or ilivcirgem:e of routes 
and take the torm of a Y, In Wesiem EufUfK 
^ttlenient puTcrns of towns and villager ofien 
show Matures that onginuted in feudal rimes. 
Somcitrnes die people bidli houses near a cas¬ 
tle for pro lection or around a TnaTkcl pli«:c for 
I rude. Often tJie cutiter cd a cuy is cnciielcd by 
a fjoulevard, located where the dty wall once 
stood. 

Humim fteiilemonts niiij serve centers ot 
iTanspoTin or as market towns whose facilities 
for shopping lue designed to attract buyers 


from a large tribuiary area. A feiv are cduca- 
lionnl cciuens^ such ObcrlinH, Oliio^ or their 
activities may be mainly tcligions (Ste. Anne 
de fSeaupre^ Quebec j. Some are military in¬ 
stallations; oihers are «iabhshed sptcly as cen¬ 
ters of industrial activity TTiough usually less 
complex in fomi and funclion than ilic larger 
urban centers, small setLleinenis nevcrtltele^^ 
dbpbiy wide vai:ijitions in their geographic ba- 
turcs, 

Cons^rv^ifk^n oj re^x^itrves. NatEDtial pro:3- 
perity und living standards depend largely on 
available rcsoLifees and their uldization, If 
soils, forests, mincfab, water, and othet* re- 
soureet arc carelessly dcpkicd^ laige scgnienis 
of a country may detctitvratc. since raw ma¬ 
terials and Foodstutf:^ ^ibiainabie from the eaitli 
or the sea are not bexhnustihle. Measures to 
conserve ihem for use of future generations 
are essential. I'hese measures should make 
prox'isiOD for the FUaximam utilisation of naE- 
urLil resiturces, with minimuEn woii^tc. For cou- 
Mn'vaijon the wise u'^c cil rsoujccSi, md not 
^im|ily (heir prtservuiioii by nonuse Geogra¬ 
phy, with its subject muTler taken frr^m boih 
physical and socml vciem-cs, i$ well adapted To 
studying problems m conservation. This nuay 
involve surveyof the land, tnupping ol avail- 
able resources, studies of altctmite suufccs or 
substitute malcri;il£, and retomnxendatjons for 
iitipr<wenient in cunenL usiige sir pr4ctice.s. 

The coTiscrvutionist. for exanipk% may s‘on- 
cem himsell with preventing waste of wuier in 
0 pulp inilh or the cxtincUon ol tcFlain types o| 
fresh-water fish becjjuse of sircam poJluuon 
friim mdu^lnal plants^ Bodi fomis of dcslruc- 
[ion miiV L^c iduttd, if fiiJi arc cxtcritiMiLitcd 
by chemica] wastes di^hnrgcd Uom iHe null* 
At ihi.'? pidnt. the siudy of Ihe geography ol the 
situation may suggest 4 fna.ciica] >t4iilrmv of 
boTh prohlcm&t since the fiahject unites physical 
and cultural aspects; stream i\m\ fait of waier, 
amount of prccipuaiion. and demand for paper 
pulp, needs of ttie spirts etiihusiasu ujid Llic 
u.'^e of fisih fnr human Food. Ciinscrvuiiun rc- 
L]uiies knowledge drawn from geology* forestry, 
bLokigj, engineeiing, ^nd many other sciences 
Because man—farmer* businessman, sports^ 
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man. ;iod tovcr of niiiare—is aticctcd by the 
nianifcild jihiLS^s oi conservation, geography 
ilie natural home al tlje subject: hciM many 
progTums in geography center ^iboui ceiiiservit-^ 
tion. Wirh its many applicationv conservation 
h among the most praeticul ^iibjecis taught in 
sehoi^b. 

T*isiijf>anu^ion^ The bcsi routes of land 
imvet tiatiatlv contorni elosciv with the ir- 

r # 

tcguhiiitics of titc surface, Sea routes gov¬ 
erned largely by ct^nfiguration of (he coast and 
b) ocean currents. For air travel, the presence 
or .ihsence of wrsier bodks and mo u din in 
ranges is often taken into account. Ihutt 
studying the geography of irnnspoiT provides 
logical cxphifiations for iho selection of one 
roulc meiciid of another. Often, the Iiiy of the 
land encourage^ the JevelopTncnE of travef. 
surely the can&tryeiion of the Frie Canal 
suggesied by ihe presence of the hroad saddle 
of die Mohawk Valley as well as by the need 
TO connect the Hudson River with Lake Erie. 
At other limes+ toptjgrapliy uiake^ construction 
clijflvuJl and cxpen.sjvc; Id bridge Mtmi us 
wide unci deep the Goldcin Gale required u 
monumental feat of engineerings 

Geographical analysis of the disiribuiinji of 
the w'orld's people nTid products mdicates the 
trendii of transponation ami accounts tor the 
prc^uincc of the TUadioE trade mules F amill - 
aniy with the earl If s form explains a niLiin 
lej^in fur current InicF^l in transpolar flights 
and ihe prcrspecis of crpcnlng ihose rc^miUc re- 
gionx by meanis cd regularly ^heduted trsp^. 
Geographers have used detaded uf the 

finw and voliimc of automobile iraflic lo help 
select suitable locations for new shopping cen¬ 
ters, and trained geographers huve been fn- 
ittumentaJ in deciding on the best locuticmk ftir 
ntwly initialled landing fidils for aircfafi. The 
rehitmn^ of gcugiaplty and irunv^'iori 4re in- 
ercjtsingly sigm hcnnt in I he complexily of 
rrudem civjli^imon. 

Cieif^raphy uiid iMff. Peril i:ip$ 

the closest nelattoTi^hip between luitnaEi beings 
and liicu cnvironiiicrtls is cxeuipiliied bv ac- 
L^vitic5 of pruHltjvt nipji. Whetiver he livc^ in 
polar wastes, or iropkal fora^sts, iie reiitts di^ 


rectly upon his own efforts to meei his needs 
and in daily conract with nature. Thai con- 
tucl provide.'; hini with fex^d, shelter, transporL 
and other nccessitie? of f>uman existence. Na¬ 
tives uf the Far North, for example, may he 
unalile to obtnin supplies of hreurnis, canned 
foods, or other commodities from more fiivured 
parts of the earth TThtj hunt the seat or 
rus. or iruil herds of caribou or musk ox. They 
also Jtly upon fishing in order to secure hnid. 
No day goes by in which they are free of 
handicaps Lhal iheir environnjcnt has imposed 
upon them. 

Gcogmphical conditions also -ire tinf^ivaf' 
iibfe in extremely hot nnd very wet tropTcai en- 
vironnicnts where pnmicive man is equally 
lumdkapped in finding fi>E>Li and shelter. Here, 
ioOt in JiKiations near the equator, nature has 
provided no great of raw materials for 

ihc use cif primitive people. Though food !:vui>- 
plics may be more abundant than those of 
polar regions. Ehey often aie not readily ob¬ 
tained and u^uutty soon dcEcnorate: also iherc 
may be few goods wltii which to carry on 
trade. Again, kxiation h ol the utmost signifi¬ 
cance to humiin iiclivitj. 

Geographic id conditions in high mo un lain 
and plateau areas arc little better than those 
of the extreme tropics and polar lands. Tfic 
pfimilivc herdsman with [us llama train on live 
Btilivian plateau muy suffer from lack of food 
nnd shelter just as greatly ax lii^ brother of live 
polar wastes Of impical forest. 

En more advanced chilizatlonv, relatiomihips 
between humiin activities and geographical 
conditions of a given iocalhy are more difficult 
to ubsen'c. The modern cily dweller. depeaJ- 
cat upon ctficivai tmns]Xjriatioti and complex 
economic organkatitm. live^ in yn isnvironment 
which \^ itlrruv^t entirely uTtifidaL He is nearly 
iitULW sire of tveather dtangch., ^ince weaihcr is 
cnnirohed in modem buitding 5 . In many offices 
he will not know whether the sun shines nr the 
day h cloudy. Most of his day-to-day needs 
are met in a stabilized cnvircmnjcnt. but slight 
disJot4iliom of notnud economic :ivlivity may 
di.srupi this featmdess existence. A temporarv 
interruption of electrical current will disturb 
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livjiti^ imd uoriing coniihion;^ iuiiong city 
dwtfllcrii. 

For wos>l of the pe<ij>!e hiimiin 

tivilses beUveen thow: of pf'imitivc nian, lirith 
Ills intiEnutc iiofiiiccuoo with the namral cn- 
virontti^ni, and [be coaiplc^-t 1:011 diLlons under 
which tlie city worlicr operates in kis anibcial 
environmeai Most people now chiingci of sea¬ 
son. pefKwJ^ of iJ.iyiighi followed by iturkncsj^ 


the wamith of 'iummer day^« or die falling 
snow of Warner CcrtaiJiIy mi liuniun being on 
the face of ihc eniih exists withour rdiitjan- 
ships [o geographical eonditioiLS prevailing in 
his mimed sale neighborhood, h reasem' 

^blc Eo [cam ux innch aboul geographic 
cotidhiun^ as one can In order to unJerstand 
Lhr M-ijiy iji which the rest of Llie world lives- 


tHE LEAblt^O FACTORS Of OEOGBAPHiC ENVIRONMEf^T 


Four clcnienia 0! I he nuidrul environment arc 
puUicaJurlv ■^jgaifican* in altccilng hiimun ac¬ 
tivity One of tJie inipuriiml aspects of 
raphy is Ihe iinswcr to a simple question: In 
whpi part of [he world do you live"* The stu- 
fftce of the earth is murked hy cnorniiins con- 
irasiiy—heat and cold> bairenne^i and pro- 
ducitvity, rain and drou^l, niountains jmd 
tow hinds. Thus k>caikm on I lie earih pay have 
significani dlecls upon bunnm acuvity. Vet 
munj pci>pk on the earth hiive succeeded in 
ovefcotiling Imntltcaps imjKJscd upon [Iiem hy 
unfortunate kx’aikin—they have fkiuri.^hcd not 
because of what nature provided for ttieir 
tiKc, but in spile of it, Httmon mgenukv in 
overcoming obstudciJ that niuure has plaied in 
the path oi iiiitn:iii progress is a factor That 
shontd never be unde rest im^itcd and should be 
taken into uceoont in many explunalions of t]ic 
behavior of Tnun in relation to Ids ru r round- 
liifs, Seven fietirss. the accident of local ion on 
the csixth's surface can never be wholly tf- 
nored m considering huniijii activity. 

Tlic .second t actor* i^thrtitte, ts rcbiled In Ie.>- 
caik'n. Clbnulc attcct^i other geographic coudi- 
lioTiv vucli at soils, hills and VijUeys of itic bnd- 
sc;ipc. E>r [rce giuwih and grass^lLmih. Since 
clinHiitk conditions v:iiy ftoni pljice to plnee 
on Ehc eartli'v rise hxialion oj u imnH 

residence vi-rv hirgely dcterrEiines^ the type of 
climate ihsii he wilt eNpericiiLe througlunit his 
lifetime. To be suic human choice can eovstiti 
hiinism eXFsicncc [o ^^ 5 nie degree: an individual 
who dbslike^ j particubu- ctiraale may move to 
Mime ftart of the world w here v^enther tnorc 
to his lasie. 


The third factor is ihe appcarvittcc of the 
landscape; itini is, the irregulanlics or kmd- 
formi of die earth^s surface as Ehcy sippear in 
I Me form of continents and isiimds, occiin bu¬ 
sing, inuuntaias, hilb, or plains. The land sur¬ 
face of the earth is divided in 10 it number of 
differing landscapes, each wilh its own distinc¬ 
tive fealLircA but nevertheless revembling se¬ 
lected types on other commcfits. Tlic study of 
gcogrnphy not only attempts 10 explain the 
origin iijtd dc%'cIopmciit of these, but system- 
atFcally compares I hem .^n open plain, for 
example, generally offers fewer Interruptions 
to I ravel than nigged mountuin or pliUeuu 
country in which greater human efforl musl be 
e.\pcndcd. Certain human cconamies are iiri- 
successfuj in some parts of the carlh; large- 
scale agFicultLirc IS JiFicult in tough country, 
and people wlio bvc Lben: ofleu ficrd livestock 
ralhcr than farm for a living^ Yet if a nioun- 
tain cuviroiinierii wiil not produce enough fCKd, 
nii:ii cun migrate t(t niore favorable kveabunv, 
ifiercby improving ilieir living conditions. Hu- 
Fiian choice may become a governing factor in 
I he siEuauon; if natural conditions are un¬ 
fa vorablc. a more desiroble pLice can be 
^oaglu 

Tlic Ton nil factor b the emuiition uf ikt 
■m// in any given iocation. Soils may he iom 
ligJii. un» heavy. Eoi> infertile, or perhaps too 
stony to be cultivated wlih TbUccess. li they aie 
so unproductive that siifficienl foed^tuffs camiu! 
be grown, then ir may be ncces.s:uy' to engage 
In sonic other oceupallon than farming or move 
ii> anodict location w here ihc «oi| wili pniducc 
adequate crops. Desert soils requite irrigulitm, 
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or mil) be loo 44lty \o groiA cropv wcU. Good 
liid^ment on th® purt of the fumier will t'(T- 
able him to find the best suited for bir^ 
m some osher loeadan. 

CVjffw/ <fiirf iijff'rMr tocitiit/n^ AciiA Jdes of 
muny people are rekied Us eonimenti, coasts^ 
lur MiHJous Jiavt never ^ecn ilie sea^ 

spemllri| iheir <mlisc livet in the intcriorii of 
conuiients, T\\eir viewpoini mrty be linuted by 
rJieir expcfiencci oflen they arc Innd-hcmnd in 
thinking and in knowledge of wijxld ulfairs. In 
Loritrasi, otfjers spend most of ihcis lives on 
the $en nsetl or along its shoreit^ iheir food ond 
ilieif income often depend upon products of 
itic i>cy, 

Coasiai locntjons provide d fiighly special- 
Lzeil gcogfJipliic environment who^ cliinate 
and hind relief may he instrument I in the de- 
vdopmenT o\ marine activities, paflicuhtrly 
hjihtng. !n cousml Norway, for examplij, Idtlc 
liiniJ is suit a hie for farmings the irreguLir const 
Is Indented by luany luirbors* iind ihg nearby 
swurm with tish. Under ihese eircum- 
many Norweginn^ become sailors and 
fl«l>CTmen and much of the economy of the 
oaimn is dinxied seaw^ard. Smiibrly, most 
mldenis of the Labrador coast oain their 
hvddiood from fi'shmg and scaling, Kalluns 
Such as llic United Stales ,ind France, ljicin±> 
on mote ihyn one ocean Of lire in favor- 
ublc jxjsitinns for maintaining sey Iratk ynd 
foreign ciunmcTce which further devdopinent 
id portN and manufaciures. Large islands ad- 
face (I I til populous comineni^tl focailcifts—Ja^ 
pan and I lie Asioilc ciinrinetn, lor exvimplc— 
enjov pjirticuliLTJy favorable litef for commef- 
cull iialltc. Often tc^idenis of extensive fertile 
plains far from I he wa nine more ?iif lifted to 
vtay iiL luimc. fhis iTue in places such as 
ceiUiid China vn rhe interior parts iif the Sovici 
Union. 

Arce^uhthtw Any Icaiiiics. either kind «r 
water, tlisit cauw toutes In converge make 
sues favotuble for sciTkuienls. a number 
of ibe worlds iqaiJittg cilJes tiwe I heir growih 
mamiy to ihis Faciof Of tlw m-iny possihfe 
^tualions we ^fcill give Only a few examples; 

I. At a nnitaral crossfoads in a basin, Mu- 
nicli. 


1. Confluence of rivers, Pittsburgh f Figure 
24-Uli, 

3. lurLction of land and river routes, Kansas 
Cuj; Belgrade. Yugoslavui. 

4. Break fram lake to land rouiCLS^ UuiJulo, 

5. Esj^cdully favorable, a sca|>ort where 
ocenn shipping meeis river boats und land 
n>utes entering Imporiani vyllcys, for example* 
Shanghui; liarnburg; New- Orleans, Pofiland, 
Oregon; New V'ork; Buenos Aires; Catcuno. 

To be valuable for irade and ii> pcrmii 
growth of any cansajerable diy, a liarbor must 
Imvc practicable and developed remtes inland 
to u protluctjve hJnLerland. Fine harbors in 
Alaska. Norway, and souihem Chile arc sites 
of liny Ashing vdlEigcs or nemiiin cnfirely un* 
used because tliey lack productive limtcjlands. 

yall fable resow'Ces. Raw materials uj>on 
which man depends for ItLs nccdii are widely 
distrfbiiied evter ihc earth. Forests are found 
in some pbccs but not in others; vuluabte 
ores may be concetiirated in rather small areas. 
Thtr presence of these and oilier resources may 
lead to growth of large populatiDns. particularly 
if cheap iranspo nation to itmrkcts and munu- 
faciuring plants is readily aviailablE. Coal, tim¬ 
ber, or fruit In a rhiirly peopled locality re¬ 
mote from muikeis und transportaiicm are of 
limited use ^nd have tehnively dighi value. 
Iron Ore discn^'crrd In Ihe interiur of Labrador 
remilined unworked uniil railroads, docks, and 
houses for workmen were built. Then the cire 
was niined in t|uaniity Lmd shipped to blast 
fiimuccs in diaiani locutions. In contrast, tow- 
grade ir<ift ore beds near Birmingham. Ala¬ 
bama, and Ncwcnsile, England, are worked 
hceauso Ehey occur close to coal and niarkcE!^. 
Supplies of naiurat gas near FitEsburEh ;ind 
Cleveland are more valEuible thAu gas'in Al¬ 
bs riy or Alaska. 

Bccikuse the Tnodern world necdv certain 
mciiiU, s^rttlement has CN^curred in mountairiit. 
deserts, and frtjjcn wastes ih.it would remain 
uninhabited if vahiahte mincriiiis were not 
pret^ent. For example, the mining towns of 
Leodsitle end CnppJt Creek in Colorado are 
nearly two miles above sea leveL ynd tire 
lown of Cerro dc Fusco In Peru is even higher. 
Withoui its rich veins of copper tift, Butte, 



T*he maps- in this atlas contain two hinds 
of information imponant m the study of 
geography. They picture the physical as¬ 
pects of our planet—connnants and islands, 
seas and lakes, peaks and plains—in cor* 
rect relationshfp to each other. They pre- 
serh features ot human cullure, such as the 
names ol countries and cities and the loca¬ 
tion of political tooundaries. 

One map is a general view of the earth. 
Another Indicales by special color coding 
what use mart makes of the land. The bal¬ 
ance of the atlas Is devoted to specific re¬ 
gions on a larger scale, A dramatic contrast 
between the areas of vegetation and the 
barren deserts is apparent, as is the way 
plant life Is distributed in reiatiori to the 
world's oceans, rivers, mountain chains, 
and plateeus. 

In all the maps eifcepl (he one for land use, 
the artist-cartographer, Hal Shelton, has 
shown the colof differences of the surface 
that would be seen by an imaginary ob- 
server out fn space. Summer, the chief 
season of growth, rs represented as pre 
vailing everywhere at the same time. 

The key at the right explains the coJOfs to 
be found in the maps: snow and ice, domi¬ 
nant types of natural vegetation, and des¬ 
ert. Its coloring and relief Illustrate in mini¬ 
ature the wide variety of physic4l features 
m the maps themselves. 
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Montanii, ^voulJ be a hamlet supported by a 
fev^- stockmen. 

Seighhaf'C. The slttiution of a city or na¬ 
tion in lelation to impottaitf nearby regions is 
often a leading factoi affecting its develop¬ 
ment Great Britain's location off die coast of 
Western Europe has been advantageous* al- 
thuugli the Jcvcloptnent of uircrafi has de¬ 
stroyed the niilitaiy value «( that country's 
"splendid tsolaiinti.**’ Cities, as ivell m iiaiions* 
are workshops that supply maniifiiciutcs in 
exetuinee for foodsiutfs and raw materials and 
grow in proportion to the development trf their 


trade areas and the character of their near 
neiglibors. Trade and travel. lor example^ arc 
little impeJed by the l,S0D-milc boundary 
separating the United States and Caniula. 
Sewspapers, nia^aines, radio and television 
programs, and streams of visitors move freely 
across this line. In contrast, the multiplicity of 
pulliical boundaries in Central Europe and the 
BuikHUS seriously interforcs with exchange of 
goods, services, and idsa.s, partly hccause of 
mutual feais and jefliousics. Suspicion ol a 
nsighbor's motives may hamper the exchange 
of boih products and information. 


G£OGIlAf>HIC TECHNIOUIS 

The Trained geographer iiwv many devices to 
sliow' the signihcance and relationships o| a 
wide range ol geographic facts. The best way 
to understand geography is 1« travel widely 
and observe different parts of the world. Some 
fortunate individuals cun do thi*. but most 
people must gain information about disiunt 
places widiout benefit of travel, Ti> n certain 
extent this can he done Auecessfully by siiidy- 
mg photographs and by some few othci tneth- 
ods. Perhaps the most important of the merh- 
ods used are visual devices like the globe and 
its near relative, the map* 

Tbw Globe. Tlie appearance ol this earth 
should always be represented as aceunlely 
and as correctly as possible, \ globe is the 
most satisfiicioty fcpreseniation of the cjirih 
ihui bus been devis^; its shape is the shape 


of the earth, hence It stiows the correct pai* 
tion of pluces on tiie earth in relation to each 
other* Facts about the earth taught pupils in 
primiiT)' grades can best be presented by 
mcLins of the globe. Cllobes 8. 10, and 16 
tnches in dm meter arc more convenient in 
measuring distances than are 12- or t4~inch 
gjobes, because the scale of the globe is in 
even numbers of miles fl.lKIO mUcs to the 
inch for the 8-mch, Rfitt miles for the JO-inchl 
whereas the 12- and 14~inch globes have scales 
with odd numbers and fraetkms of miles 
Tlie accurate representation of location on 
the globe is shown clearly in Figure 1-3. whicli 
displays the ptilcwai’d swing of Sailing routes, 
ttortlierfy in the Northern Hciui-spherc- Sailing 
ciiutes of I he Soul hem Hemisphere swing lo- 
wurd the .South Fate. A taut string Mretched 
between l.os Angles and Tnk^-o on a globe 


figutf t-^ T>ue grrat'Cirfif 
mihnii rvniff h die yhrriefl idi- 
itmfc on rhe I'nr/ti't mrfnct 6r- 
fivreii Los .\ngfkf and roiya. 
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shows lhat ttic shortest louic (ilic arc of a 
great circle) iJes u short distuacc s^iulh oi Ihe 
.^cutiuo Islands. A siring will «liois ihiii the 
shortest Jistunce for air iravd fram ChioigD to 
Moscow or from SeutiEe-ThCOntu to Tokyo U 
uJong it great-circk route, tfic first over tlic 
polur sea and the second over the North Pa* 
cific Ocean, Thus the globe prcitenis the acluid 
slKtrl-distance routes used in Uights over 
liitiierto remote unU dtingeruus polar ureui As 
tioieJ. these routes follow the aa'% of |njai Jr- 
elcs, and a great circle is ikfined us "any 
circle ilrawn on the globe whose plane bj- 
secls the globe." 

Mop Projeclisns. Since a globe is eumber- 
ionic. not readily purtahle, and jll-^dapted to 
show sumdent gcographu: detail, it musi he 
supplemented hy sonic more portable device 
(lut will dIrwF slu>w more about (he earth’s sur- 



JS 7~hi^ pvtnr niup 

or Umtvfi itzlmut/mf, J,*vW ifi IT72. Thin kemt^ 
^phrrlcttl mip JLtvrtt thitpri. pitrftcubrh nrar 
ill pirrimH^f. bu u pnmJn vf .rnsi 

thrijufftiotit tlui whfb map ftih fpmlity tnukct 
u If iiiitiiMt tfMp fitf thf mHiprttphef. fiit ptin. 
eiptt fiH/thyni cm, /»*■ ^rpi/nM fo i/icluiii lAr 
If Mr nrrifi imd ihr rcfuOm^ inup n iJi rcit'i/ibJe 
thr hofMi/iJxrop/iic pnurftji/n iw / ^-are 


face. This can iie done by the use of the mup 
projcciioR. Simply stated, this h an outer skin 
which has been removed from the enrred sur¬ 
face rif the sphere. No ctforl can fluiten such u 
curved surface ennrcly; If much fialleoiDg oc¬ 
curs, thou the gcogmptuc relationships shown 
on ilie surface arc inevitably distorted. Indeed, 
too much flaiicnlng may distort the surface so 
greatly ihni one hits a highly inuccuratc iind 
unreliable representaiion of the earth. Most 
tmip projiections having any degree of accuraev 
consist of networks or grids of lines represent¬ 
ing meridians of longiiude and pamlltib of luti- 
tude. TTie Dieaniiig and significance of Ihese 
lines will he mken up In the following chapter, 
Allhougli no Hat surface, such as a map, can 
pcrfecily reprevent rhe eartit's spherical sur¬ 
face, it is desirable ti» provide high a decree 
of ucvuiiicy as possible. To do "so, cei^n 
tjuallties may necti to be sacrificed. Several 
map charactertsties ans of special importance, 
and I he relative signilkancc of iltesc depends 
upon the use for which the map is intended. 
Since the curved surface cannot be represented 
on a flai surface without distortion, llie map 
maker {cartoerapher | should select tlic pro¬ 
jection that best suits Ms pmposes. An ideal 
map sliijiiid show correct shtipc or form of land 
and w'otci bodies, cxirrcct erej. and correct 
liMalieni li would present nonimard direction 
at tile top of the miip. show the shortest dis¬ 
tance between two points by a straight iinc on 
ibt map. and show' all of the world on one 
map without mterruptbu Some of iljcsc good 
features may be had in a single projection, hut 
only at Ujc sacrifice of -some or all of the other 
features, [i is impsissible for any ninp that 
fJmw's 0 large part of the earth’s surface to rep¬ 
resent bcith shapes and areas correctly. One i;»r 
I he other and sometimes txnh these objectives 
mirst be sacrificed. Numerous' map projec¬ 
tions Imve tjcen constructed by cartographers. 
Each has certain udvantuges and disadvan- 
In ilictr choice of a projection, cartog¬ 
raphers keep in mind the cypt that will best 
shisw whiw they want to indicate on the map. 

The Itii[owing projcctkuis are among lUose 
uitcd most fresjuentlv. 
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Htmixiihdrkal profetifum. This IVpe of 
map projection repfcstiits Ihe world as 
separate cirdes;, o( nil world maps sudi pro- 
jcL-fioiJs mosi resemble it«r appearmtee of a 
sphere, llie geographer ftnds sonte ol these 
maps parlifulitTly useful when unit of area 
on any part of the map is ei^uaj to the saiTic 
unit on any olJicf part of the mop. This ebarao- 
teristlc, which is colied cqm'vakut^e oi urea, 
means that compatisons of the distribution of 
gcttgraphie dalft can Iw made accurately. There 
ore «onie dJsudvouiages to this projection ■ 
however, because the grid liite:!j fnieiitlians 


and purallds; are asunity curved, thus ttiak^ 
mg directions diflicult to follow on the map. 
Furtherniore, the Lsvo separate balws of the 
niiip make it tUfllcull to proceed along u route 
fram one hemisphere to the other. 

There urc sewre) types of hemispheric pro* 
jections. The Twxi most commonly uited are the 
stereogTLiphic projcciion fsee maps of the polur 
recisms in the Atla.s section) and the Lr^mbert 
polar iizimuthtiJ projection t Figure l-3j. The 
former is used for mapping single contmenis 
like South AmciiCii, Arrica, Asia, and North 
America; but ihe Lniiibert polar projection 


Ftgiirf t-t Tlw Mefixttm lypf o* ‘nop pToffution, tirxi ilftm'n In IS 6 !f. Thh 
ii d \‘^ty uiYftil (>»■ wi'iguliiw, itui uw/wrmmudy U ^fcsaly t-xn^gefnii^x 
o/vp.^ iff htiimk'i, oiut W stumtJ mn uird for mopping f/i* *fwrrrfh«- 
lion of tir<-ut itato or for mioxtirittg, dUtumxn. {Not* ihm the oitfhiwm* und 
/Ninrf/rh tipfeor nr xinirghi fmtw that itoh emdt oitirf m rigtif ttoglti. t 
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t'^ tiicrfv gencfiilly useful to the geagriipher Its 
parallels appear ai concentnc drclei; urtd the 
meridians radJuie like wheel spoken. )f The 
pole 1 $ at the ccnicr of the heniisphcre. This 
map is eommonlv used for pla; hemispheres, 
and the projeeiion U sutisfiicUTry for jireus of 
continemal U7c. The map of Europe in the 
Alias section was dmwTi on the Liiinbert azi¬ 
muthal equal-atta projection. Careful inspec¬ 
tion will show that hoth meridians and paruHels 
are curved. Areas are delineated in dteir ciirreci 
relationships. Disiortion of the tortu of land or 
w'uier surfaces is relatively slight, so ihc final 
map provides the student with a useful nuip of 
Europe. 

.V/emirro pr^jjactions. This familiar pro¬ 
jection (Figure Mi. invented by a ncniish 
niathcmuiidan over three hundred vears ueo, 
is constructed with its parallels uiuf oieridiims 
ill right ancles Tlu.« ump is particularly useful 
in navigution und aviation l^cuusc it is com¬ 
paratively easy lo cltarl the routes of s^scls 
itr aireriifl. The relative siropticity of the Mer¬ 
cator map led to its extensive use for purposes 
tor which it was ill ikuited. The projection is 
drawn as though the world were a cylinder m- 
siciid of a sphere, wilh length of tin; parallel k 
jI Ihc pijtcs the same as lltc equator, Tliis is far 



A i 


t-iijnrr t-i A- intfrlfti <tnd CirLeiiUiml cu 

fipi'v ttpptiir 4)n rl Mi'ft'ufot pro^eatoit, l.f^ntAi 
Anifrwu nrj rfUlUy i.i njfAc tiiWi <m tfi 

btltd.) 

If Jltt tfiH' iffi'A ’:rif Sitnih i-ttugfivii uttd i§t^en‘ 
Imii m f/pcv in thpt^ i n-inUmt- 

ytiip ,in f/ri‘ pMf 4 >r tmm rqutd*<fi^ mup 
tion. 


from the truth. To show directions elcarty. dis- 
tunccs north and south must be exaggerated In 
the same proportion us those east und west. 
Distortion of urea on die Mercator iiiup jit so 
great that distances in AUtska are sliown nearly 
double those thill appear at ihe equator. -As u 
result, Aluskii is shown on the Mercator pro¬ 
jection iour times larger ihun it should be. and 
Greenland sixteen times too iarge Ijs reality 
Greenland is one-nmtl] the size of Souih 
•Aincrica and much smaller than .Africa, ye I the 
Mercator map makes it look larger than South 
America {Figure 1-5) and as targe as Africa, 

The Mercator projection has two advan¬ 
tages; main compiiss directions are. shown at 
right angles: norih Is at the top of ihe map. 
Furthermore, areas within short distances on 
either side of the equator are nearly correct. 
StuJems using the Mercnior map should keep 
coast on lly In mind its great exaggeration of 
area aciir the poles. The c.xtent of this exag¬ 
geration will be upparent when n is reiiicm- 
herctl that ihe cireunifcrcnec of fhe earth is 
about 25.(500 miles at Llie equator jitid the 
circunifercncc of the poles is jeero on n g/ohe, 
bm the cifcuinference of the ctirtli at the cqua- 
Lnr and near the pohis is represented nr ihc 
fiituc MUtttirc on a Mercator niiip. Thus it is 
poissthic to visitalize the enormous exaggeration 
of iirtriis of polar regions on a Mercator map 
projection. Tlic gcographicu] inaccuracies of 
area tiispluyed on this map are su great that tt 
has not been used fot uny mup in the Atlas 
section of this book. 

•VfiiUnthtc Of hfrntfdfigrftffhic proiccii/yns. 
Tlie iiJvanlQ^ of the Moltweide projection 
{Figure l-d) IS thut the entire world is shown 
On one map and that ureas are shown in ncutly 
correct proprtion to each other. It does not. 
[iiiwevcr. sjiow' the correct shape of the globe, 
since it is oval in form. Shapes of lund .ireus 
are grcuily Jisiorted on the ouicr edges of this 
map, The sinusoidal projection resembles die 
hoiuologtiiphic in many of its fcaiurcs. 

HomotoMtir ontt pmitndu tx/iuif-umi pro^ 
Icctfom. The homolositiL' eqijul-areu map 
l Figure 1-7). a modern projection devised by 
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Fij^itn 1-6 Ihf \f4^ifweitiL\ n/r hamoii^^mphit, prolrdiOH. ii'-iV/l tkr world 
opi?n h. Tha Af c of nijif d^vhed hi IS05, tuid i£f pi-vniiinr ^hape 
miihx from fhr doiMlng of ihr ^qutrtorhl aih in fflmion to the fjifrjh-i^ufh 
ftfts. rhmtgh umpA drawn 4>n l/i/t prvji^ahm wiU tippi^-ar ^retidp ili^torftd in 
jhfifN.', their flTL'flx rrnudn true ip tatle. mid hence the map it puritruhirly me- 
fu} m ^ographmr cconoouiiXi nod €nhrr.\ wh</ mnp diirnhiition of fentnrex 
on the etirth. 


the bic J. Piiul Gixjde, hitn [he iidvmit4|e of 
correct nclaiicc size of hinit iind -^w oi 
ihe MollH=eiik mup. The ivhole k^orfd nuxy he 
shown on ilie honiolosme projeecton; bui the 
3iirf:ice of the globe appeal^ in a Ttoninter- 
nipied form in order to dccre;isc curvature of 
meridians, tiiereby providing gremer accuracy 
ol siiiipe of comments neiir ibe edges of ihe 
map. Tills IS cs^nhiilLy ii ^ina-soidul projectLoo 
up to 0 ptsint furjrly h^ilfwJiy from equator to 
fmlrs; in poltir regions it n Molb 

w^eidc projection. Tile honiotosine map may be 
divided over contmimt^ insrend of oceans when 
II h necessary to map features iippciiring on 
ocean 

Six of Ihc colored maps in the AiTus scciiors 
of ihU hook represent the pyrabuhe equaJ^arca 
pTojectkin, rt t>|X: of nuip on which the grid is 
drawn 10 show striuglit !ine,> fur pataUdv of 
luiitude and ciurcd lines for mcridiurr^ of longi- 
lude. It resembles the homolosinc projection, 


and has been used in inlcrruplcd form lor itie 
Physii:al Map of the World and ihe map of 
World Land Use and EjconiTniic Devclopmejit 
Sha])es of ihc cofilincnlv and water l?odies api- 
pesir on ihc parabolic equaJ-arca map wHh 
relatively link distortion. The Physical Map 
of the World is accurate in depicting area as 
well as land mid water surfaces in local tons 
near ttic middle of the mapv Eiui the ouUlnes 
of both Greenbrai and Aniaretka are iricoi- 
reel and the land inassei>i themselves appe«ir to 
have been divided Distartian of sJmpe fbui 
mi area> is even more apparent on the para¬ 
bolic equal-area map of Sorih AmeriLa in Ihc 
Allas sectiem. Here the Qiiilines of Greenland 
and Alaska, both lands of Lhe far nrirth, op- 
pear iknost deformed in sha|Tc. On the other 
hand, no part of ScTiith Amerka, Africa or 
Ausirnlin drawn on ihe parabofk <!qmd-jlrea 
piojeciion seems out at shape, because the 
^tiihent portions of those continenis arc much 
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i*7 I'hr hpmtttfisfint prvft;t:tton. dravk'n hy S. Faut Gfyode rfi t923. is 
mitilttr w iht timmstitgraphtr pritjrciuin. Imt ir taiams 1*^111 uf artu, 

imd fomicfnirsf 0/ shape ts iitpertar ta ilutt of Fi^uft 1 -it, 


nearer ilie cquiiEiir than cither GEsetiUmd oi' 
Absleu, yod oppiriuftiilc-t for distorted land 
shyp-s are eorr£rS|ioiidintily less 

Citnif tutd ptityfAittif pnr'fCt'firwfs. TTicw 

projections, of which there arc sevenit types 
(oire IS shown in Fiifure i-tl). are in euminoo 
use l»r maps of continents^ countries, and 
states. Tlicy arc dc^i^cd as though each heni' 
ispfiere of the curth was u llnttetied cone. 
Meridian lines diverge frcim the point or pjle 
of Ihc cone, crossing p.iT«|fel» which ^rre ftp- 
iiCMi!hted by cttrv«d hfi^s. Thns orp the map of 
I hi; United Siatc^ip the s^hitteni musi foHo\^ \h^ 
<ijT>'cd parsdfds Euid diverging menditaus to 
uiJkkrstiind com puss dirceheitu; comedv. If he 


can?,less1y thinks diro^licms at right angles 
an such □ maps considerable error ttiiiy rKuU. 
Mo^i of the boundary between Cimida und the 
Onjicd appears as a curbed line on conk- 
and ptilyconjc projections. Aciuatly the most 
northern part uf lJuf Urtiied SuMti is a liillc 
area near the Lake of I he Woods in Minnesota, 
but on the conic map both northwesiem Wash¬ 
ington and northern Maine appear farther 
north because ihey are near ihe edgc$ of the 
map. A study of the Atloi section map of the 
Uni led SiaiesM, drawn cm the Lumbeit cm- 
fomtul conic project ion. mil ditrify ihe pomi: a 
straight line connecrirtg rlie norlhem lip of 
Miiine and the city of Bellinghizm, Washington. 



i NirnhfrTi Nrm~ 

fhfFvim itffim a caiii^: pnf- 
thh 

mop occuf j Norih Po/r 

ond tlhn^ ihe £^iiti!or_ Th^ mid¬ 
dle pan of i/|^ ifi^p 

iiFFtcd. (Note th^ utr lirm^hi 
fnvfidinn^^ muf ainvt/ porjiUtrisA) 
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will Tticikc ihi! Lake of ihc WooJ^ i^ppeur tii be 
south oJ cither place, whereas it> true posirion 
I'i nurih. 

For UiTge coniin^^nial areas that arc cIorK 
^ted norili and ‘ioudi, the plyctmic map 
t Figure 1-9 J wseFuL Tlii^ projceiiHn is based 
upon sescral conc5 in order to reduce the 
curvature of paralkb, H an ea^eJkoi pro- 
jecrion for many purposes and h widely used 
In the UIT!led States though does not provide 
complete equivalence oi area nor perteciion of 
shape. 

Lund Survey in tha Unitsd Slate$. Many 
paa^ of the United States, e%|>euiiilly in ihe 
Middle tind Far were surveyed by means 
of a grid of meridians and parallc!?^; These 
imagmary lines wt;re used ns bases for land 
suncy. with the rnsjjh ihat many roads, prop¬ 
erly lines* fumi +ind field boiiudiiriiK, unil even 
city surve)s appear on the map of the Untied 
States in The tonm of a tattreework of lines m- 
lersectiue nt right angles. 1’he earliest Euro- 
pcan Wilders followed no such survey pHttem, 
but located ihctr holdings by means of hind- 
niaikf vuch us Irees, rocka, sticks, and ^ircanv<i. 
Where fivers were navigahk^ Irtmiage along 
the srteam bank wa^ usually desired; in tide- 
wuier Virginia^ Muntand, and Quebec, nhl 
farm^ and ptanmiions uppear as long ^trip> of 
land tending in land from the srream. This 
type of hind survey kd To plots of irregular 
shape and unequal size, 

(In the American grid synicni, principal nio 
ridiunn wm run mirth ttnd luiulli ar nccdiiJ. 
The firyi of thereto be estsihnshcd now «r\‘e?' 
as the state boundary between (^hlo and in- 
iliaiiu. Olliers arc given vtinuus naniCT* or num¬ 
bers- PuraJIcl lines culled tfriu^ Hftea were 
tuneycJ e^ist anil Iroin convenient poims 
on ihe principid meridian. Ai intervuis <dsn- 
nUy 6 miles) lines were bid out parallel lo ihe 
base line, mtersecring strips of hind culled 
rungeJ. which arc about 6 itii!^^ wide followiing 
Ihe north-souih courses of rhe prindpBl me- 
ridiimv. Ibc resulting divisions of [and are 
(emicd and are nunihercd north or 

souiti from Ihc baisc line .tnd cast or west from 



Pigure r~9 it po!yitJtTfc 

nmp u/ the i^niud he^n drawn. \Saii 

ih^ enrvuiure 0/ both mefiduim' and fiamthU.) 
7/ri/ p/o/fCikjJ iltH's mii id! Ot^ qinftiti^y' i/tf- 

ifVcJ III n inu/ 7 . fi ifi ificiij ihai 

it iL an /Atwm'i} tni'iai grid Vli wr ii^ iHir nmpt 
pifNiched A) dir L.S Oifidogicttl Snrviry nn- tkiWa 
tffi ihix proivcimn. 

ihe prmdpal meridian. Thus T 2 N*, R. 5 K. 
would normidly l?e j township 6 niiks square 
[irj square milesi on the second tict nor^h 
of the base line ;iJ!d the fifth tier cast of the 
principal nieridian. T smnds for u>wrtshj|> and 
R lot range, Smcc mendians ennxerge ai iMc 
pi'}\ipi,, diQ’i dccicasing distance belwcen me- 
ridipinv rrom vomh to rntriJi* it U cusmnmry to 
c^niblish correcth,m lifiCi every font tiers of 
towTishlps, or 24 miles north or south ol the 
base line, m order that townships will cominiie 
lo he upproximaieEy b miles square. Iheire a 
new beginning is made, and roads and fences 
llnd fof]ow“ the township boufidsirics may liavc 
quiie « jog nr offset at the coiTCClion line 
lownslupv are divided into 3fi squEirc miles, 
each of which called a ^er df^tf. Sections ap- 
|M*iir on L Jilted States survciis nunihcred cuiv 
setuMvcIy back and Eortli beginning at the up¬ 
per righi comer and ending :il I he lower nghi 
corner (Figure i-lfJ), though there arc 
places whr?je this nmiihcring *iystcni folhsws a 
dilTcrcnt paitcin In most states, ^evilons li!i 
and 3b wene dc^igtialcd hind& whone in¬ 
come w^ys diwuted to the su|ipon of pubhe 
schoolj». Fach seciion of fi40 acres is divided 
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Fiffiirr l-tO Htin <>/ sttrfey /yf or the puhlir tamh in thr cettifti} aitd 
Vfstfm VtiiiL'if Slants. Runncit ate oU^Hett tasi amt vtesi of a princlfuil ine^ 
rutimt; lownthips iiri' nicanti-rd tiari/t atal of a stamhift/ putalS^L iurffc 

6 -mile<-.tifnurif isdii'UifJ mta 36 wethuts640 m'w tttteh, miU etxh 

Si'fiitm 0 siibdivitie.it into luttvits *imlquarten, {Ste tieluil »f mtiiott.) 


iwfi hiilvcs, quaners, half-quiiftcrj, udJ 
qiiiiner-qtidncfs; ioi etanipk. tht Sw Vj sw 
Vi see. to. T. 2 N., R 5 E ^uuJd he (he Icgul 
defer iptiun <j( a ccniiin 40 iiere* yf tkUiiL 

Mpp $Mile. Mtni maps, ure drawn ly a jcule, 
whkh it the relatlnnfhip til ihe ipacc shown 
cti (he Tnap to the uctiud distance it represents 
on the eurilt. The scale ol a nmp (s uxiially 
expressed as a rtiTio or Iraetion. with one umi 
on the map represcniing a number of (he samt 


units measured on the land; ihus u scale of 1 
inch 10 [ mile ntciins that 1 inch i>n the msip 
equals 12 X 5,2Hti, or 63,360 inches Many 
mups indicate scale by a tnensuted. line (Linca! 
scnie),. in addition to the mtta, A map scale of 
t;62,5(K) ts » larger scale than 1:125.000. 
Much of the wofld is mapped on the scale of 
1:1.000.000, or almost inch to 1 mile. It 
is apparent iJiM the larger the ligure in the 
raikx of ilic scale, tite smaller the scale of the 
map. 






























/7 THf tCOf* AttB UCHNIOUE5 

Ussrij ill!.'' ninpi in the Allas >ct:tiun. for e«* 
ample, the Physical Map of the World has been 
draHU ro a scale c^prsssed in two ways; anen, 
or 1 square inch cquivalenl to 3.164,CHK} 
square miles; and Uncjir, or 1 iitclt equivaltnt 
(0 1,7KU miles al the equator. In addition, a 
visual scale of statute miles in units of 30(1 and 
I ,lKHi 13 provldetl for convenietiw. Fur a mucJi 
smuiier area of the earth's surfiKX, the map of 
ihc Uniied States bears an nrvol scale of 1 
square inch lu 43.264 square miles, or a linear 
scale of i inch to 208 miles measured on tlie 
globe itself. 

The sicaJe selected hj the niap rtiater de¬ 
pends upon tltc iinwutit of li> be shown, 
the area of land to be shown, -md the purpose 
for which the map is To be used, A map of u 
continent on a scale of 1U0 miles to 1 inch 
be a satisfactory ratio, but a stale map 
might require u scale ol lO niDcs to I inch or 
smaller. County maps niuy even be drawn on a 
scale of I mile lo I inch. Some map projcciicms 
are so designed that it is impossible to use a 
ecmstani scale on all parts of ihe tiiapi this is 
paiiicularlv true of the Mercator prnjecttnn, 
where ihc’scak nuiv hold true only nking the 
cquiuof. In contrast, the scale of a globe re¬ 
mains consianl on any part of the surface and 
in any direct Icm, 

Sl^nt and symbafi. Certain eotivcntionul 
signs arc customarily used (>) the map maker. 
Suindard symbols have been adopted for eiirth 
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features sucli as mountains, rivers, and coast 
lines, if the map is of a large scale, details such 
as houses, roads, and railroads may be shown. 
The symhoti seiccied for use on the map de¬ 
pend upon its purpose. Syntbols for cities miiy 
be repTescnicd by circles, squures, or triangles 
to show propoiiionule populptions, iLS they ap¬ 
pear in the Key to Cities on the first page of 
llte Atlas section Dot maps, with si7,55 and 
numbers of doU arranged in prqfksriion to con¬ 
centration of population or other daJu, Jire 
useful in providing informution quietly. Some- 
times gradations of color or eross-hatching are 
subsiitutcd fur dots, fn the Atlas section, the 
limp of World Lund Use and Economic De¬ 
velopment combines the use of color and 
shading (an overby of dots in this case) lo 
jfiuw prevailing human economies in purls of 
the world, in iiddition, ihosc ureas w lie re mm- 
ing is an importiint occupation are indicuted 
by X as u symbol. 

Maps in general should be drawn as simply, 
Icttibly, accurately, and aUroetivcly as possible. 
For classrooms, maps need only the most im¬ 
portant places indicated m type dial ctul be 
read across the schoolroom. 

o/ rctirj. Relief features 

iuc ol special importiinct to the geographer, 
Lind various sell ernes have been devised for the 
indkatron of rciict differences. These include 
black-and-white sketching (Figure )-ll), 
iihading, Imchures, and contours (Figurtt i - 12 i 
f lines Tcpresentmg places of equal elevation 



f- ijfnrr L/l Hkttk tiitigifain of pttft of ibe Bufjitht sectiini oi the ffki 
Matmtittni pifilmrutt, in t*'vp'mrpig. « Jratemi: bv R.tlfih /Iftoiii. i 














t ittiTTr /-/_* l*ttri ii) tt nuiJt-rn ftMimir titf L'S Oifohifi- 

ifi/ .Swnty. ^yiih „ eontout iuur.u} of fo of mo,u 

lo Ihv rt/ Lutr /,'fe irr (fjiv of ln^l rii vctinuf, 


;ihnv«. ot iiclut^ \eii kvdv Anoili^r mclhotl 
iis« dificrcnt cjjiltiri. iiiuiJIv fimume (rora 

girait. rept^-«iiiitiJ iund twiciV m 

ckviulun, ihrvu^ti >vllov» nnd brovn lu red 
ftjr ureii\ hij-liifp ihuit (u.mHi ?«(. Somctkinai 
and mlaxi uiv used 10 show dJircjent 
ly|HN cif (,ind surlaccs fattier ttijo jcinal clcvi^. 
lions; this h:«s (jcen iJie methoO -ihowing (he 


combiQution of laail fclict' (hrushlikc shadinf^j 
and reJated legcuiuin irovci (eolors from jel. 
Itnv ^CL’n ihrntigh dcei) giceti, gniy*grticm tiulT, 
^d tan (o white) on the Alias section maps 
indit"(U‘4 on the key of legend on the firsl piigc 
of L’nltT. 

Models may emphasise outstanding facts of 
teliei dearly, hut they jici easily 
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[Kirtable. Models iirc gcnerully more expensive 
ihan mupy and iheir use b rwtriclctJ lo iJbpby 
or class demotistriiiion and other ^pccial pur¬ 
poses Contour mups showing details tif ths re¬ 
lief fc^iiures o( this nMifnn were chosen by tfie 
U.S, Geoiogical Survey tor the topo^uphic 
sheers published by ihat bmc3U. 

Use of maps. Maps may be used fo show 
relationships ns well us (o provide needed faets 
of localion. Many principles ol gco^rapln can 
be shown clearly by comparing niui>s td pop¬ 
ulation. relief, rain fall, lemperature. niincrd 
resoure-cs. naiuml vegetunon, and ctronomic 
uses of (and- Two nttips may shotv coincidence 
of dalu rliniugh uceident. When cHincidcnce Is 
noticed, a study must be made to dcierminc 
whether this b uccideniul or whether correhi- 
lions exist. For example, very tie finite nelai ion- 
ships can be shown by comparing ngiire 12-1 
(relief 1 with Figure 23-4 (world popuUitml. 

U will be noicd that ihe densely populated 
purls of titc cutih in the luidtlle latitudes are 
krw-tmids und that ntutintuins and high platenus 
are avnided as pliKcs In live. On the contrary, 
tropical tijghlartcfs often supiwrt more people 
Ihjiii ad|iiOcni lowlands because nl more in- 
viGoratuig and l)c,-jUhfiiJ climate ihuir that 
which ehufuctcriiics ihc lowlands. A coiTipari-' 
son of populidiun und rainfall maps i Figure 
23-4 .md Fipire 5-1 > shows that deserts s«p- 
port few' people imlesv the land has i>cen ta- 
cliittned from its desert condition Etccvsivcly 
rainy districis. unless relicvctl by n dry season, 
rtcnerally arc thinly popwlalcd. Moderate rain- 
fall wtthooi excessive licar or cold praviduii 
more hivorablc living eondilions; targe popn- 
hslion> uie generjilly lound in these regions. 
Impiniant idationship* between rainfall and 
natural vegetation are appAten' after u com¬ 
parison of Figures 5-1 and 1 l-l- 

Maps arc used for niutty purposes. For 
teaching the facts of economic or coniniercial 
geography, maps are drawn to show distrtbu- 
FiiiiT Ilf the juineraL agnculiural. pastoral, or 
industrial rcsoiitccii by such schetnes as selccT- 
ing allots, dots, or symbols proporljunatc to 
prviduction. The map of World L.inii Use 
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Olid Economic Development in ihr Atlas sec¬ 
tion ia of this type. Routes of transportal ion 
and cottimunicntior are best shown on maps 
that indicate locations of lughways. railroacLs, 
uir tines, ocean -itcamship routes, telephone, 
tciceraph, und cable lines. Sometimes highway 
maps or the maps appearing in railway time¬ 
tables are grotesquely disiorted to emphiisize 
the directions and iittvuntages of .lotne piinic- 
uhij route. 

Collections of maps nppeiuiiiE m book form 
lire especially useful to the student- llicsc arc 
known as in/iivet and me imponani rclercnce 
works wlicn geographic facts me needed. A 
good Atlas is indispensable, fnr it wilt provide 
the locutions of places at n gtnncc- It should 
provide much more than that; and in selecting 
an atlas for use in studyinc human gtugraphy 
it is well to remember that such intomiaiion 
as ccononiic data, prccipiiaiion. winds, reUcf, 
vegetation, trade foiites, and races is more mt- 
pm tunt ihaji fKsliiicAl boumlartet.. county scuts, 
or the locutions of unimportant towns. 

Maps have special importance in miUtary 
and naval opctations. und certain types are 
usuallv devised for this purpose. Smalbscale 
niiiitaiy maps urc culled ;x/««oi/iji; nmp.r or 
churts, and on iheHs ihe iniiremcnls o| entire 
armies und navivi may be charted. More de¬ 
tailed tnetieu! maps ate newessary in older to 
cam on local maneuvers-, on tlicsc, dcUiUs of 
the land relief, sources of good water supply, 
dilTiculi river crossings, mountain passes, im¬ 
penetrable swamps. :ittd other hmdrunces to 
rapid tnitvement of troops rnust be shown With 
great care. Usually ihese map have ‘'ovcrlay.s’* 
of minspiifent paper oi plastic •^iihstanccs 
which fit ovet the map^ <ind provide csrenthil 
last-mmutc infcirmation for ucluill i*pctutiotw in 
the field. Special naval maps are issued, 
showing the condition of coast lines, the depth 
and chinuctcr of aitcliorages, dangerous shoiils. 
and other features ol c.xlreme imporiancc to 
nftvnt operations in wurtime, .Maps o| airways, 
with principiil niiluriil feulures. high motmtain 
ranges. beuctinK, and radio beams are » nece** 
sitv in l«Tth War .md pc:ios. Most military and 
airways maps are prepared and issued by 
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government jagcncies^ iind are frtt^uenily re^ 
vised. OtJier mup? that originate with the gtiv- 
crnmeni Include mapv of soil conditions and 

SUMMARY 

GTOgraphy is ibe siudv o( iho earth av the himw 
of men. li is a broad subject which jnehiJes 
maienoJ trotn both naiunJ and social wienees. 
Jn general rbe geographic ptuiies of mlafeJ suh- 
jecLs are those which affect Kiirtum activities, 
reading geographic factors iucluile [peat ion, 
cliniiite, landscapes or relief te.itim>s. soil, reJa^ 
lionsfnps befw'een lands and seas, rcjources, iUid 
neighhors- 

The globe is the tnosi uecurulc rcpresaoiaiion 
of the eanh hut i$ nen easily purluble; he&of 
maps are parlkuliiTf}' useful tools to geogiapliers, 
Comnum map ptojcciions metude ihe hemisphcji- 
tall Merentoff Mollweidc, homotosme, nud conic. 
Map* are drawn to diirerunl scales. To prescni 
geographic fuels graphicaliv, signs, cotors, gr sun- 
boh am used. Retiel is shewn ijj ctHiigurs, color, 
ot shading and l»y models. 

Maps arc widely tLiwJ in milttaiy opemiigiiK. by 
tfconomiats, geti|niphen. and gmilogists, and by 
many oiber pjrofea^iiai people. 

OUESIIONS 

/, What mstp project lom would vog select foj- 
showing lp}> the United States, (i/l nai^iijajion jit 
wa, irl distribulion of world's population, ti/l ihe 
world lit a fir^-grutfe pupil. 

If the eunh's aais were not Inclined, how loni* 
would oui dayiiglii jHfritsh be? * 

J. If ihe reprcMniaiive traefinn of jfic scale of a 
ntiip it 1:fo3,3fiO. how many feel wiij ^ di,unce 
■« .'V Inches on the map rcprcseui? How mimv 

d. On whai map pojKiionv dg areas near ihe 

TOPICS FOR: OtSCU^SIOM 

Select ft common school iuhjeut, vuch as hm- 
iiiiy or industrial arts, and memiofl some of at. 
geographic Mbtimwhipi. 

** Whttl pcogmpbic factort of locaibn favor ihe 
devtiopmoni ol your liom,, tow-n or cHv? \Vt,a( 
gc^mphic factors arem to handki.p itsVowlh? 


dhily weolhef dutit, map9 of nutiono] fnntstj 
and nufionaJ pitrks, and o wide varieiy of mts* 
ccilancous nmps tssued for cpeciul purposes. 


OutHnr 

OeoBfuphy; Mpe and ^dintttoh 
R^lotiontltip fo mhnr 
Natural sciences 
S^cLit icknccs 

l^^stSoti rafgiad tp hu^aii octivlUps 
CMdIlfg yeiagraphk fffCtPrm 
CIuTiiite 
Ldrtdb^^ipe 
Scli 

Landi^ and 
Act€^^\h\l\%y 
Resources 
Neighbors 

GflograpbU ttchn^UBs 
Cbhc 

M&p pmjcctfoni 

Lund sumy, UnStesd Siaf« 

Mik-p signse jud ^ymhola 

^fctbCHia of sliQwiti| reikf 
Use ol mnpi 


pttltt appear with the greatest dUlortion? On 
what projections do coasls near the poles apprar 
with greatest distonion? 

J Using a ttonveiiient alias, fimj the approntmale 
locetkin of each of the foltowms cities [« deufces 
of latJujde and Imtutinde (this infomtiitian is 
often found Jti the hack of aibsesj; j^few York. 
Havana, Calcutta, lAtndoti. Sew Orienns, Mel¬ 
bourne. Tokyo. Moscow, flutfirm Air«, Paniima, 

CiipetowFi. 


J. ^*hui toeqtional lactors ishoiiliJ be rwken tntrt 
couisjd^zrnriQn in buying or buildi.Bg # 

4, Wh.ii 4rtf Kipne ai ihc Ic^diBg occupjiidDs in 
Ibe aroa np4r the chy or imvn in wiiigh your eyi- 
lege k lc>caied^ 
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St>iit£ iindeal tinics tncn have wondeted 
about ihe eurth. They observed and ot>- 
(kavoixNl ti> cxpliiin die ^^ucceyiion o( (hi) und 
nielli, ibe diiihgo in positkm of the irun and 
sittri;, and ihc oceunetice of the NCiiKoii^; but 
ccntuiitn» [lusiied beJonr they fiuatly discovered 
the luclv about the eitilh and iu posilicm (ji Uie 
luiivtiriie. 

tleliitton of Etrrth, Moon, and Sun. The 
earth oih' oI the planets of ihe sol sir system. 
Tlte phmeis revolve urimnd the sun, and m 
lum some ploiiets have (nouib (hut revolve 
around them. The eimh*’5 diameiec is ap- 
proximaicly S.WXJ miles; its eifeumference at 
the Cqualor is jibolit ^5,(VKJ mtlea Qur inoun'e 
tbii meter of over 3,yoa miles mokes it (he 
birfevi moon in the solar sysieiti, It h the 
b^ighle^l ohjeci in ilw night city, nnd its at- 
traetiun h the diieJ cause oi the thks. 


The sun is one of miltions of stars with 
temperitiures so iiigh that ihey me setf-litmi- 
nous. 'Hie sun is a glowing boll mites 

in diameter, a distiinee nearly four times 
greoier thnn the distance of (lor moon from the 
ciuth.. Only u tiny proportion of the total m- 
diunt energy emitted by the tun reaches the 
earth, hut lhis is ■sulHcicnt for the growth of 
pJiuits and animiils and the mainteniutce of ull 
activities imd processes requiring heat and 
light, 

I'bt: earth revolves around the sun once each 
year r36S days. 5 hours, 48 minutes, db scC‘>‘ 
ortdet at an average distjuicc of 93 million 
miles in u pitfli called the orbit. The moon com- 
picics one revolution around the earth in 21 % 
vkys, but the entire series of phases from 
The new, crescent moon to full moon und bHck 
rtgsin requires about 29^4 days because ihc 
cLinh has also been moving during this time 
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iilong its own orbit. The phsiie.^ of Uic nuKin 
resuU from the angis At which ihc illuminated 
fucc of tiue moon is seon from the eurth. 

Shdpe pf ihe Eprth. 'The earth (S known lo 
be of almost spheticaJ shape, althouijb it is so 
Ur^ that to the eye any extensive plam ap- 
pc^s Rat—appsirciiily disappeuriog al ttic ho- 
TTKon, Tcchnicalli the cttrtJi is called an oh/atf 
spheroid because it i> slightly fliiUcned at the 
poles. One proof of the shape of tlie earth 
comes from careful cfllcuhitior, of the lengthy 
of decrees of luiiiudc, which increase slightly 
(■'] |^ mile) from tht cquiilor to the poles. This 
shows tliflt the equatoriid diatuctcT of the earth 
Is longer by 26 miles than tin? length of ihc 
axts from pole to pole. The earth t sliiiiiow 
cast on the moon during an eclipse of that 
Iwdv is circular, anulher proof of the earths 
sha^. since a sphere Is the only geometrical 
solid that would produce a dreular shadow at 
all angles. Further proofs include die facts that 
as shifss snil away from port, their hulls dis- 
sppear before their tiiubti and that the smoJtf 


of steamships titay be seen wtien the boats 
themselves are invisible below the I'orizofi, 

ITic most remarkable proof of the eartlTt 
shape comes from photographs taken during 
rocket fllghLs hundreds of miles up into the 
Liimospherc. These phowgruphs actually show 
the earth's surface on the horiaon as a curve 
instead of a straight line. The often staled 
proof of the spivericity of the earth, thiu of 
sailing around it and returning to the sturting 
pcinl, is inconclusive; foi if the mirth were flat 
witli !hc North Pole at the center, it would he 
possible to go around tlie pole and return lo 
the place oTdeparture, Furthetmon: it would 
be [wssible to sail around u world whose shape 
was cylindrical. 

Rototfon ond Ravalullon of the Earth. Two 
motions of the eurth exert profound geographic 
effects: (t) rouition of the earth on its axis 
once each 24 hours, causing day and night, 
and (2) revtiluiititi «( the earth around the 
sun once each year. Both lire factors in the 
change of seasons (Figure 2-1), 







figure 1-1 EftrtAlr relaiiOHship nf t/ir .«m thutitgiimt the feur. 
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fi^nrr 2^1 A J-Amif oj 4F fihn dirmfd 

«ir ihr h'i^rth ilmfi which tippi^an tht phoio^ 
i^fitph Hie d iltiah m ifiv rr.itiir the iwnc.t~ 

Tin Nitrih Jfur i» iibwO I dei^ect uJid 2S 'nmliti'S 
^11/ i^t fific mnih liw Mi the itxis 

4^ji> Ar-my lAy n\ttrih Siui- ttpprun to Atrvy 

mm cmtiftt yttifi^'icrti to re^httr at tf insread 
of a M th^ photograph, 

Eii^idcncc of ror^ition h found in the rising 
^ind spelling of sun. rnmn* und platKiiSj ixnd 
»hcjr daitv movemeTHs across the sky. A fur- 
lliLT pr^l 15 given by ihe cincoJur motion of 
the consignaiiuns of listed stars eompkted in 
om 24-hoLjr priixJ day afoujut tlic pwlesiur^. 
toward M^hiclj the ujiis. Oif ilie earth ptiints 
(Figure 2-2), Hc^MUnn on an asciis tklernitncs 
I he iocutiun of the two ptjks and ctjUator* from 
which rritrasuTeincnls ,^l hiiitude are mode. 
Some dellection of wmidH, tjeean eurrents^ and 
freely moving objects is caused by the earth^s 
rolaticn. 

Pr<H)t ot the revy lull Lin of the cartti In- 


dudes the ixcurren^ of and the ap¬ 

parent change;s in devalion mul IcHiatiyri of 

siars at diiTerom tiiucs of ihc year. 

TTie distance of the earth from the sun varies 
lionie 3 million miles durmg tlie year- This 
affects ihc solar energy received by the earth 
•slightly but not enough to bring ahoul sea±iOnal 
changes. 

inclitmifon ol the earth'J axis. The axi5 oi 
the earth mdines almost 231^ degroes from a 
perpendicular to tire plane cdkd the eiUpric. 
This is *hc plane in which the earth revokes 
around the suit (Figure 2-3k As the revolu- 
lion of the eanh proceeds ihrs indlnation 
produces a change in the direerness of the i^un's 
rays and m time and direction of sunri^ and 
sunset, thereby afTcciing the Tength of lime the 
sun shines each day. Changes in length of 
day jinJ directness of the sun’s rays are the 
chief cuuses of the eaith’» seasons. Inclination 
of ihe eurih’^ axis is the factor that deter¬ 
mines the localJon nf the Tropics of Cancer 
and Capricom ^t IniUudes 2314 degrees from 
ihe uad the Arctic and AntarcUc Cir¬ 

cles at hiTltude^ 23% degrees froiu tlw poles. 

Equinoxes and Sobtlcen SeuMimil changes 
in length of daylight and darknei^s periods re¬ 
sult from the revolution of the csirth m its 
orbit, inclination of its uxis from the plane of 
ill lit orbit, and the con^tiiiii pisiiioi] I parallel¬ 
ism) of the axis. If tlic earth's axis were pci- 
pcndiculur rather than inclined to the plane of 
the edipllc, daily amounts of radiant energy 
from the ^un would approximate whal we now 
experience at the equinoxes. Days and nights 
all over the world woutd ihcn be of equal 
lengthy and petccptible seascinal changes would 
be absent. 

Use vr/noJ e^umojt in ihe Horihern He nit- 
sphere (March 21) the day when the point 
of verikulity of tlie sun’s rays crosses the 
equator moving north; the {mFumiurl eifuiitox 
(oMiaJly Seplcfiiber 23 J is the day when the 
SDO’S venical rays cross souihw^ard over the 
equiittor (Figure Z-lJ. TJtC smtimer sohUce Of 
the ht'ortlicm Hemisphere ( June 2J \ U the day 
when the %m\ ray?^ are Inclmed their greatest 
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degree northward rtnuxiniuin declinutionj, and 
the 'I'/riwr 'iofxtit'e tusmitly December 22) is 
tlic day when the maxi mum southward incli¬ 
nation i% iittJiined in llie Southern Hemisphere. 
The four dates given are customary, but one or 
more may vary a day in some years, primarily 
bectiuse of the miroductton of leap year every 
four years The word equinox significii that atl 
parts ot the earth Imve equal periods of day 
und night—but in reality there may be varia¬ 
tions of a few mintiies. At a stTlstire the verti¬ 
cal rays of the sun reach their maximum dis¬ 
tance north or south of the equator uni after a 
momentary pause begin their return equator- 
ward. 

The height of the sun in the sky at noon 
during the varying seasons differs according 
to the distance of the observer from the equa¬ 
tor. At the equiUor, however, the sun ri.ses and 
sets more nearlv due east of west than bit any 
01 her parallet. Since the plane of the ciitlc of 
illumtnalion bisects the equator at oil seasons 
(Figure 2-3), days and nights at the equator 
arc of equal length throiighoul the year. 

The more northerly from the equator lire iis- 
cation of the observci, the farthct mwth of 
east the sun rises and the farihci nofth id west 
it sets during sunimcr, in winter it rises and 
sets south of east and south of west respectively. 
Soutlierly from the cquuior the sur rises north 
of cost jtnd sets north of west In winter: sum¬ 
mer sunrise will be south of cast ant) summer 
sunset south of west. Of course the jntuiihs ol 
summer and winter seasons are reversed in the 
two hemispheres Length of Jay varies grcmly 
with change of season at great distances fnini 
the equator, und twilight ;iiut dawn periods 
ate also itiucti lunget Hear the poles. 

Five Iniaginufy lines cncin-'ling ilic earth are 
iritpo riant for re I cm nee ’Hie equator placed 
midu,ty between ilie prdcs is one of thesur. To a 
person on the equaior. at tviih equinoxes, the 
sun is vertical—tliiU is, in its /enith—al tu,Kirt, 
willi a maximuni change to 23 ^IcgrtKrs 
fiom ihc zenith iii the lime of eacli solvticc. 
Hit' iipparefil tiorihwiijsl movemenE Ol the 
\un‘s bundle oJ ray* at die nottlieni summer 
jolsilce liiilis at 331- north latitude, at this 


point ;in tm aginary line is limwn around I he 
earth, parallel to the equator. This is known 
iis the Tropic of Camvr, The Tropic of C'ltprr- 
c'orii is placed in fsouth (alitudi; U» mark 

the southward lunit of the sun's advance in 
December Similarly the Arctif Circle is lo¬ 
cated at 6 b'a' north IniituJc. or 23tv degrees 
below the lutitude of the North PoJe; the 
Anfti/rJk CVrrfe is located ut 66 *‘ 3 ’ south liili- 
tilde. Thus the inclimtion of the earth's axis at 
an angle of tiearlj desrees from the pet- 
pendiculjiT 10 ihe ptunc of the ecliptic deier- 
ntinos the positions of these imaginary lines on 
die earth's surface. 

Changes in Length of Diry> The iilittude of 
the sun in degrees ahov^ the horizon at noon 
oa on equinox is the coinplement of Latitude. 

f'lgiirf 3-J rlfff i{0e/vttf icr/rn mrti in rwHrec*- 
fipfl li-i/h fAc roriA, Viuantrt an niftexjurih 
funl/cii on (fie dnisra/n; uriutil/y, thr AlorfA .S/trr 
ii fat viit )h iptit'f oAovr the North folv. and 
one's zj’itit/i a paiiti mtiniiety thsuini abwe the 
httfizon ptuiie. 
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There sitt QCJ deoree-^ nl Lililudc from ihc cijuu* 
lor w a fnHc. Ai 10 Uegnecs north of ihe cquii^ 
tor, the !iUii> iiUitUkic at noon of the cqutnox 
is sii dc^ee^ alxive tlic liorizoii tAnrtud the 
south. If the sun were sceif #iiJ tfegreo uhovc 
tilt itonzon, the faiiuide of tlte obsci vet wwikl 
be 30 dcitrecs. The same in f them'die al rela^ 
tionShip holili for other latiiudcs. 

At the North Pole the sun uppears above the 
horizon at noon on Murcli 21 and on succes¬ 
sive days sLeadiiy riws to h tnaximum hdgiit 
m ii\c sky until, tin June 21. it reaches 23 
dOErees above the horizon during the eniire 
day: it then declines each day until it disap¬ 
pears below the horizon at noon on Sepieniber 
23 Det;uusc of ilie rtiffuctuHi thcndiitpt of ihe 
lays of liglit by the .iiinosphere iltc dates for 
I lie iippcaiancc and tljc disiipfssatunce of the 
sun may differ by us much as ,t few days from 
Those given. 

The Arctic Circle north latitude) is 

43 degrees from the Tropic of Cancer i23!^' 
north laiituJel. On June 21 the suji*s direct 
riiy shines from a piiol dirceU)' over itic 
Tropic of Csincer; since the uhitude of iht sun 
is a complement (d letiiuile, the sun is i? ite- 
grccs above the south liorizon at nmvn at the 
Arctic Circle and just teaches the northern 
horizon at midnight tn conimsi, on IJcccni- 
bet 22 titco; lit a 24-huur period lhal has no 
direct sunlight whutever, AU places between 
the Arctic Ciiclc and ihc NhhiIi Prij-; experi¬ 
ence iiradtitions ft uni twenty Tour hunr% to 
SIX months in length of day and itiKht 

Ttie. alt LIU de of the smi nnd the length uf 
the dav in ihe Southerti Hemrsphere diinng 
winter and s unim ei !4o1stice:s arc I lie te verse of 

LOC ATtOM 

toiiiude. A siui'iin^) point nn rhe curth'v s-iii- 
face is taken l^ir the calcuhilion of distiinccs, 
|t)si us in many American cities streets am 
numlfcrcd casi and west from a iitirtli-siiiith 
IhorouuhliiiC, and not til unil south .ivcnues 
fiimi Xiime centtul cost-wesi street The equa¬ 
tor, iUf Imaginaiy line midway bciwcvn the 


thitve described fur places north of Ihc ciiuu- 
tor. 

fit the L'nited Statci there are marked 
dilTerences in length of days and nights during 
lllc year- Along the Canadisin border 140- 
north fiditude) In June iJie sun is above ihc 
burhtoit sinitccR houi? |?er day, but in Oecem- 
her it appears far only alxuii eight Itours, Dif¬ 
ferences in length of day me much less in the 
Southern states, where daylight during the sum¬ 
mer so!5lice lusts about fourteen hours, and nt 
the W'intcr solstice oidv ten liuurs. Only half 
dw cafilths surface may receive stilar ciici^’ 
Irnndiiram^ u1 any one time, and the imagi¬ 
nary line that separates the liglited from the 
darkened half of the globe i* known as the 
circle of itbonnuirunf (Figure 2-Jj, 

Tlie lung periods of summer sunshine pgr- 
intt spring whcul to mature in the rclaiivety 
high latitudes of northern Alberta and Sas¬ 
katchewan in Canada. In mosl years it will 
ripen in central Alaska in throe or four lutmths 
of summer days ah hough the svune grain would 
require five Of six months to mature in Ne¬ 
braska. Garden vegetables also grxiw veiy 
rapidly in the long days of the hieh-httiiudo 
fumiuci In Alaska radishes ctiii be harvested 
two wccfc!i after pluming, and 30-pound cab- 
bufips ate not unooinmon. In Addition to the 
period of direct sunshine the long twilight of 
tlie northern summer, tasting nearly an i.our 
uficr sunset, occurs because the oblique 
I sLmingl ray* of the sun follow a longer path 
-inJ are diffused by the greater thickness of 
.lir which they musi peneirnte In the ltopics 
the sun's rays penetrate tlie earthS iiltnt&pltcrc 
di[telly, and the iwdight period is shorter. 


pi'ilcs, is obviously tlic itniural starting point 
lor measuring latitude or the distance in u 
north-Aiul-south direction. The tmaginury cir¬ 
cular lines iiruuiid the world used to measure 
lainudc are named jtaraUeh rl-igurc 2-3), 
^mcc itie disiancc from ihe equator to cither 
[»Olc is one *fou till Uic till til’s total ci ecu ill- 


27 CASTM ANH SEfTIK^ 



f^gurt 2^ i}/ rfiffiuikm ffii ^anh 4tt tht fhfif f>f thf 

K*t}f!hrrf^ tti'miyph^rr Mthtiui.i. XY n ihf cinttir tyf ifhtiftmatitm. Wtiie ihf 
tmgrufknt iif l/iw Pvnk'uf ’•uyji /j^nfj ihe Trppk Catttrcf ft* fhr 
frepk Caprkom (he summer tt mler stoktUe^i^ N*^te iAho ijmi 

ihe •‘np pettvirait thi eurth'^ ufmovphcn Jwvii/y, k^^hereay ythkq»e 

iitiiJ iiins^t'iii wvv MiitM tnii'i'r.ie a 4:tni.’\idemhii' depfii of cimuMxphi^ri:' Uetitn 

tirariuiig the t.^n'ih iL\rif. The depth ot Hie *ilmovpherc fi<i% hcim r.'ittgj^enittJ 

dll the diu^timi. in rettlHon ii> ihe tile of the enfih. 


f'cri^nco of 360 degiwi, there ,ire 'MV degrccii 
of imrth latitude und 90 de^ee^ cf souih laii- 

[udc. 

T.^ktiiude m\jiy be eiileubted frum the jiJruude 
ot tfte ^irt ^ tibo'^e die iiorizon^ untl this ubscf- 
votkin h u^u^Jly taken at noan. At citlicr cqiil- 
tlte ^un vetiieal ^ibr^vc the tMjuator at 
nwn. On that dity an obsen'er Iwsitcd I de¬ 
gree from the cqnmur woLild r^c the ■suti I 
dcgrt:i; his zenith; if he ^cre 20 dt- 

grcei? from ihc equator the ^un sviiidd he 20 
decrees rrani his zenith, and on utiiil 
each poJc he ^^ouVd the ^un toueliins 
liie horisfon ai noon. To detemitnc LuLitiitlc on 
iin eqiiinoK, (he nb^iTcr mciejy mesr-surei how 
miinv degrees the SLin appears in rlie sky be- 
li>w his zenith nt noon (bCKuted bj deter- 
mining the sun^s altitude above the horizon 
in degrees and subu^ctme from Wi and notes 
wbedier the sun Is seen lowiErd Oie ^^ulh Of 
the north. Measurement!^ of liie sun^s aiiiiude 


Jii^ Usually nude on an InstrutSK^Jit known 
it fextidfL If the observer .'i.ces tjje ^un to ward 
the ^ouih horizon at noon on rhe date oJ the 
equinox, he h in ihe N'orthern Hemtsphere; 
it he the sun regard die north, he is in 
die Southern Hcniisphcte- On jiny other day 
ol the y^ar, cakulaUons are taken from the 
para lie] uhere ihe ^irn stands vertically tn^'er- 
head uE ncion. 

From SInreh 21 The vcrficLj] nvVindiiy sun 
appears to an obfveTver la move northward 
until it teachcfl it^c Tropic of Cancer on June 
21. md it then appeals lo return to the equator 
on Uic autijmnihl equiiiosi (September 23). 
From ihiit date to ihc wintci ^Ulice (about 
DcL'emhet 22) khe vertical ntiKinduy siin up- 
patently nitives ^uthward iinlll Lt rejtches the 
Ttcipie of Cupricum on the winter sol HI ice; il 
then retiffTTs to The equator to repeat the proc¬ 
ess an the vernal equinox iMarch 21 >. When 
caleulUTinu lalilude in actual practice^ u n:ivt^ 
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tjiitor usuaJlv refers la ii tK>(>k of lablei^ culled 
die Niiulkat Ahtmm\ which wiU give his liti- 
igde dim:il\ for m given iiltltuje of the 4un 
im d i:ertaiji diiy c\ the se^. Xortliem Hemi¬ 
sphere iutiiudes mil) he caJetilLiicd iii night 
from the pt»lesEar* which is nc^tvly overhead 
LU The Noith Po!e and jusl touches the horizon 
ji the eqiLutor. The Itcight oi the star in de¬ 
grees ubovc Iho north horizon nt unv time of 
nigtu oil any date carreiponds to the hiUiutie 
of the obrivrver An easy pren^f fif the roijilion 
of the earth h si lime pluitogr^iph isten on ii 
clear nighi with the oaitiem porn led *it the 
potestar Becauiic tif the enrfh's rotation^ ihe 
or her stars ^ppejt as curving Itncs circling 
arounti the poleslar (Mgure 2-2 I. 

Lengilude. 1lie starting poinE for measure- 

nient Umgitude, or distiince In east and wc^t 

dircclions, h wholly ^irhiirary jnd might begin 

at an) selected which is ihc name 

chosen to designate ;m inmginary line from 

pole lu pole ^ Figure 2-3 > . fn pruciice. mosi 

natron?; caJciihttc lontiiEtule from Ehe meridian 
% 

that passc'i diiougft Grcenwiclu site uf sm ob- 
«rvalor) near Loniion, Fji gland. This is 
known liis she 

i.ongiuidc measured IJt(l degrees hoEh 
;Entl vpest of Grcvn^vichi Lit which prhn( 
the longiimJe measured m one duett ion 
changes to the Either: that is, when one iravels 
wcsluurU and gtKS 1 beyond IHO ' west Eongi- 
tuilen he readier IT^J cavi longitude, and his 
position is then dcsignaEcd in devteasing num¬ 
ber of degree> ufiliJ he re|urn» to the prime 
meridian The length of the ciTcninfcrcnce of 
para ltd cirdE^ afi^und ihe ea nh decreases 
from equator ro poles, rc^iching zero ut the 
[Toles; llhe Icngih of a degree uf longitude dc- 
actordingl), Irom upproxiriiatel) 69 
miles at the equator to 50 mtlc^ m ihe ceniml 
Uniled Statev and 0 at the 

Since llie L-aiih roLuLe^ degrees of (ongi- 
rude each twenty-tour hoim. a movement of 
15 degrees on the earth's^ surface psirallef ro 
ihe equator will change rhe time by erne hour, 
ff a man travels castWMrd inym Grccnwicii 15 
degrees, his time is one hour tihead of CJreen- 


with 1 Figure 2-5 j If he goes westward, it is 
one hour behind Greenwich. In New York. 
Jit approximaicly ^5 west longitude (actuaEv 
on tile T4ih niaridiynVp the timer determined 
by dividing 75 degrees by 15 degrees for each 
hour, is five Iiout^ behind tendon's time Thus 
wdien it is noon in London it is 7 a-M in N^iw 
York By simitar calcubfion if one g(>es east¬ 
ward loivard ihe nsiug sun. It would be 6 p.m 
111 Calcutta. 90 e^t longitude, when it is noon 
in London. "Hie sohir timd tit IxUh Northmi 
and Southern HemlsphcTes h identical at all 
poinlv m any given meridian. 

tritarncitianDl Dote linu^ A single rOtatiDil of 
the earth from west lo ease occurs each twenty- 
four hours ill a speed of nearly l.tWO miles 
an hour lit tiic equator. A traveler wbo moves 
eastward wiilun that time adds the speed 
of his moverntnt to that of the earth; iliui he 
csperieficev lebis than tweiuy-four hours he- 
tween successive noom. After drcliJig die globe 
and rciuming to tus sianmg pr^iinL he will 
find that he has seen one more sunrtse and 
sun^t thLun tliose who reniaincd home: hk 
dLitc k one day too adv^jnccd. To make die 
date confontt with thm where he suirted his 
journey., he will repent a dtite from ihe ciileti- 
dar lit some convenient place during hifL trip. 
By custom tlds is done arbitrarily on or near 
Ihe iSOih mend inn. m the imermikmikf daie 
where the date i!i changed uE uiidnighi 
The extra ihiy thus gained h called 
diiy. 

Moving westward, condihony me reversed^ 
and more thitn iiventy-fouT hoini ctapy< be¬ 
tween successive nouns. If pun returning hyme* 
ihc Traveler finds thui his calendar is u dav 
bebind unless he corrcclcd it by deleting a 
Jute as he crossed the intermit ion a I date line; 
in olhej words* If !ic crossed Ihe date line on 
Simdiiy, the following day would be Tuesday 

Tile IhOEh meridimT is halt way nround the 
earth from the prime inehdian; thus they arc 
twelve hours apan m time, und when it is 
ituon tit Greenwich \i is midnight cm ihe t^Gdi 
meridian and j new day begins there. The 
date line and the IROlb meridian are not 
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!>c^:iuftc the formci Has 
pliiniKfd S(J thill I lie extrcfne eiUitem end of 
Sibcriii would observe the same dqle ^ ihe 
rest of the Sovier Union^ oiid M ul the AEeu- 
lian hbnds would observe the s^ime date aj 
Alaska. A simiJar divergence (Kcuf^ la the 

5 UMM AH Y 

The cJitth is a Hphere, iilighily tiuitcncii lU the 
poles, roiutjjig on un a^iis^ The e4irtli revolves 
around ihe iuri once ii year, Tlic axis k JtidirifNi 
abovu 23^^ Uegreev tn ihas plane oi revoltjliiim 
(ecUpttc). This intliiiiJitiDi], combineiJ with rnta- 
Lion and revolLiiion^ enuses duiiii^ i|ie 

year m Lht: lenglh of daily siitishine and dmicnvss 
periods and directness of ihe sun's myi: itieiu? 
factors together cnuse (he seasopis, 

LocciUon on the eanh% lurface is deicrmined 
by laiitude measured in Jegrccii north and south 
from I he equator* and hy [ongnude, ^^hieh k 
measured iu degrees eusl nnd west troni the 
prime meridian. 1-atdiide »s determined by measur- 
ing rhe altitude ol the sun tiod knowing the hour 
of ihc day and day nl the year, Unigirudc la de« 
(ermined bv c^enpiLinag ^iin lime at a gri’co me- 
ridiiin w ifh rime at Gretmwi^li. 

O U E S T I O M S 

L Hsjw^ k youf telaioJ to the cnrili'^ rcYolu^ 
tlnn? 

i. Of the following ]ucqlions, which two have 
ihc lungest j^riod oi coiiiJiiiious darkne^ tn lUHih 
ytcar* d*"^ Jd' sc^uUs haiiiiLlo, 60^ ir^uth hifhude^ 
Mufch laldude, sonyti liilltiula 

J, V\'hal IS the minrininm length of rhe daylight 
period at the iNfuatoi'? 

4, When l\ noon at VVashiivg^imi, D.C.. what 
Lime kl\ in 
u. CbiCiigiS 
ft. Dcniicr 
r. Life Anectes 

3i f’iow miiuy limes each year cud a mm Jit 
your laiiLiitle vet- the sun in his zennh? 

Why dties. j adiutkiHt rcirehiny I he ejiii h frotti 
the p-uii Vary during the yviif'’ 

7. W'hai I he uppioxtiiute speed ot curtlj tuLu- 
lEon at the cqinitar? 

At noon nn L^^mher 32, in 9FhcE| compaiiSk 


Southern Hcitiivphcre in order that nil the 
jsltuid!^ of live Fiji group ami others as^kted 
with the UnTlctl Kingdom may observe the 
same date, tl is apparent lluit !he irttcmatmnjd 
date line was establiJihed as miiuer of con- 
veuknee. 


OuiHnt 

Heltirhom of mvriK tnaon^ ond tun 

Garth movttmBzifs 
Rot 4d ion 
RfvoLulioa 

Jndlnation of oarlh'ifi inci» 
Equinoxes and ^ilstice? 

Causes <ii se^ns 
Chiingts in length of day 
Dirtetntss ot iuh% rays 
Locaiion 
Liitifude 
Lontatude 
Tntrc 

Intcmutionjil date Hoc 


direct ion will ihc rcsLdeiirs ul ihcsc eilics see the 
sun'.* hk'Kieu City* Kio de Janeiro, Biieno^ Aires. 
MafseiJk, Ciilcultu, Quito, 

y, in whiii csmpnH^ direction will you «c Ihc 
tun ill the tky al nih^ in ytnjr home locality un 
necternher 21 ^ March 21^ June Ilf Seprinnhcf 
23? 

riL WTiui is the tonil txleof ot lutilmfe in degreei 
which may experience ihe venteal fav of Ihc xun 
throughout I he year ht ihc dilliercsnt 

tt. Him long in milcTi a degree of fongnuik at 
the equjiinr? .\i ihe^tonh Pole? 

/J PLiidngulsb helwcieu Ciitth rutiiiiuti and earth 
revoluiiOtL 

fS. During whai monih^ will your ibatlniv IaU 
northward ui niKin ai ihu equator? 

t4 NVhy Me ehungev ot temperature less murked 
M the equiiUinhiict At ihe poEe^? 

IS, Whut piacex on ihr carih have the Joiujesi 

periods o| continuous tLirkaess. each veur? Whv? 

* ■■ 
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Air iitTccls man sti mnnv people 

brealhc* Piovc, live, unci die in ihii ull^per- 
vudiri^ medium The ciirrh** atmtMpliere^, 4xm- 
of ^ mi^cUiTC oF b \i% mucK a pint 

id rhe eiifth xh the water ihyclrmphere) and 
solid rock (lithosphcfc^ Physical chiin^es m 
tUc uir cause variationfi iit wcaihor and climtiie 
that profoundly jiTecE human bcin^i and are 
basic lo iin uiulersiujiding ol geography. 

Extenf of ihe Atmosphere. The (ilitm^iphenr 
cAiendv upwiiid front the burfjee iif the solid 
earth for ntuny htmdreds ol mtle^, although 
its exuct iimits are unknown. HatJ Of rt lies 

betow The he 4 i;ht of fcei. so in \^t\ 

“ * 

liigli dlliludcs ihe uif is cxlneihiiSy thiji- Tlist 
the earth's uimosphcrc CJitends OLil^uril in a 
rarefifd condition higher than .my baJli>on ha^ 
riiicn » proved by (he appeamnw id '^homing 
dtars" at an nvciaj^ height nf trO miles These 

J2 


mcieqrs, oheii very' small objects, travel so fast 
they become Jseuted to incandjcsccncc by pas- 
siLge through the airt they geiteraUy divnppCHr 
ffoni 30 to 60 tn'rlts ahitve the earth’s suifoce. 

The Lippei air Is $0 tbiit that even in the 
tropics no htuniiii beings live pernmnendy 
tjiore than 3 miles above sea level, tn 1956. 
a yet plane Hew to iin elevation of ] 2b,OOn feet 
or nearly 25 uJks ubirve tlie earllt <tnd 0 
hcliunr-nilcd pi us lie balloon soured toun ctevn- 
lion ill 142,9UU feel, «hieh svas til thnt time ti 
recitrU. In 1957 it balltMin curried a nun in a 
spedul cebicle ro a height of V6MI9 I eel. hut ut 
such clevstEuns man requires oxygen tanks or 
air under pressure 10 re lain consciousness and 
life. /\isu jitcreiisiflg our knuuiJedgc of the upper 
air (Figure 3.^11 nre instrumetii-equipped rock¬ 
ets and earth saieJlites which have povsered 
[limisumis uf mile» into sp-oce, one in 1958 
reaching to ahciut miles above the earth. 
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Air ncEir th^ earth'* surface consisi* chieHy 
of oxvgcn ill per cent by volume 

or J3 per cent by weight) imd nnr^'rgcn (78 
per cent by volume or 7^ per ixu^ by weight). 
The 1 per cent reirttuning i* divided umong 
severiiJ |uses, LseJ tiding urgon, iHiliiim. ciirhi^n 
dioxide, and neon. Tltc lov^er iiir also contain,^ 
tviiter vitpof itnm 4 Iraee up to S per cenll 
,ind dust in vnnuble iiniuHnls. Somewhere in 
the upper air it is possible that the percentages 
i>t the lighter gases (hydrogen and hcliuTUi 
for cxiinjplc) increase und that rho3«; of die 
licuvier gusc* decicsise midcr Ltic induence of 
grmU}. 

The percentuge of different atmmpteric 
gases varies sliglitl) ai dilkrcnl places on the 
earthK Above indasirial cities, carbon dbxldc 
may increase from its usim! proporuon of 3 
or 4 patl^ rn IClODfl to more than doable 
that figure. Air over oceans is fieneridly less 
dusty and more nioisi than air above land. 

Uses ef the Constituents of Air The oxygcn 
and niErogen com prising the bulk of the lon-cr 
iiir aoctmnt for niosi of m pressure or weight; 
thus they support atreraft and provide ihe 
force exerted by Ihe wind. AnlmaJs, including 
man, d^rveh^ped in an alnu^^phcre containing 
oxygen and now cannot survive wiihoai it. 
Oxygen disvoiscd in kKean und pnland waters 
1 $ rec|aircd io niamuun fish life, and air in the 
soil helps iJjc growtli of plants, rombusllon Is 
mere Is the ciicinical utiion ol oxygen and 
element!^. Nitir^gcni inert under urdiiuiry Con¬ 
di ti on k, dikiies the oxygen iimJ slows Lip the 
oxidatsern process Certairt bacteria and other 

Of game agents reriioie small rLfthoatils ol nitfCH 

^en from ilic ^ir joid fix ihc subsitance in sod 
where ti 1 * available for plant growth. 

Condetisiition of water '^apor forms chiiuds, 
fog. dew, and frost When fs^mi# of condensa¬ 
tion progfcs!!!: until gravity acts upon the in, they 
fall lo the earth as prectpiliilion in Ihc form of 
rum* mow^ haih t»nd sleet. 

Carbon dioxide taken from the air sup- 
piuts pliint life tiiid is liberated into Ehc air by 
breathing of anSMial*, burning of coal, decay 
of urgank: matter, imd uther foririi of oxida- 


titm. Although carbon dioxide and water vapr 
in the aimospiiere pemtil mesi rndhint energy 
to reach the earth's SEirface from the sun. they 
hnvo even greater efTects on rjidiiitiori ot heoi 
frt>iii the earth. 1 hese pses act as a ihermal 
blanket to retain much of Uie rodmiil energy 
(heat) that oiherwise would escape from the 
e?:irlb V surface, huticles of dml inllueace surt- 
rise and sunset calorvy prcnlucc the pbctumic- 
nan of twilightp help form the thermal blanket, 
and serve ntfctei for the lormaiion of rain¬ 
drops. 

Layers ai lh« Almaipher#. Tltrcc layers of 
the aimo^phcrc have been named tropt^^pherc, 
and kmo\pher€. Tlie name iropr/- 
sphtrre has been applied to the lowest layer 
of the aunosphere, cxieiidlng to a height ot 
Eroni 5 lo ItJ miles. Tcmpecaltitc in the tropo 
sphere decreases at the uvemge rate of uboui 
3.5 degrees pet thousand feet of elevation, 
Tlib normal vcftical change in temperalure 
with increasing altitude ts called the lapse njte 
and it vanes with tUlfenng conditiunii jn the 
atmospfierc. The troposphere so named 
boctiU-'ic ol this regular change in tcnipcriHure. 
Vufiaticifts of temperamreK wind, direction. 
eloudine.^s. FainfriiL rehuiVT humidity^ and 
other phenomena occoinpany The ^;torms thAt 
are comiuon in ihc troposphere All the 
changes associated with day-by-day varniiionj^ 
in the wealher of ntidlatitudes are tiiuLtcd lo 
liic tropo^ipJicrc, This lowest lnyer of uir can- 
taini; the cIomlIs^ ulmoiit all water vapor, anil 
9E> per cent of the loid uiut^h of air, MosJ of 
the carbon dioxide tecnaLns in dte troposphere, 
its relatively gienter welgln making Us upw=ard 
dilTusion difficulL 

TTie layer of the aii is caUed the 

sfraiotphfi-e becau-'^e iU tcmpcfuture k nearly 
uniform 4iid storms ^iJoni vKx:ur^ At an ele- 
vmion of about \U mile^ above tite cquaiur^ 
7 miles above the centra! United Stales, and 
5 miles nhove the pole, the aU temperiiiurc 
remoms steadily low. The upper llmii of the 
Iropi^spherc and liawcr limit of the strotosplicfe 
h named the trapijpitu.^ ^ynce ihc tqinpcninire 
im longer decmahcs regularly above thiit point. 
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Htre rhf lentpcr^tun: is. wri'iismtl} low :tnd 
rhe lapse nite approaches zero^ probably be¬ 
cause of a bakocc bci^^cen absorption and 
rzidtiition of hcob The stratospl>cre oxtcndsi up 
to clcvaticJTis of about 15 to 50 miles ^i^berc 
Atmospheric pfessure is less than *- milli- 
rricltr compared with 7fi0 millintcteirs of mer¬ 
cury at sea kveL Thh means That k$% than 
one fifteen-hundredth of the atmosphere as 
higher liian the stratosphere. No propeltor 
plane Oi bulloon can sour to stidi heights since 
the dens IT) would not lyitil sh adfl£|tjaie sup¬ 
port Only some form of rocketi^ eufth satel¬ 
lites, or jet phnes propelled by reaction front 
expkisions Can navigate In the upper atmos^ 
phere. 

Tlie iortoxpficre^ fonns the thifi outcrnlDSl 
layer of the ntmof^phcrc. This part of Uie air 
became known because of iis effect on the 
reffection <rf radio waves and the occurrence 
of northern lights within this zone. Radio 
waves progressing from Tlicit source tosvard 
outer space are .ipparenil)' rcftecied back to 
earth by l\w strongJy hmi^jcd Uiyer. Ttic iicighi 
of the leftection layers varies from about 70 
miles to possibly 140 miks in devatbn. Re- 
Recting layers mtiy cary con^ideiahh in alti¬ 
tude al differerit hours of day or night mad 
ure usually lower in the winter and at night- 
matuig for better radio reception. During 


peritiJs of sunspot activity The rcF^uUing vnri- 
aiion^ in imnsmissiDn of sohir energy alTcct 
I he ionosphere and tiie rece prion of radi o 
waves. 

Atma^pheric Phonomeno. Many curiou^ OC^ 
cunencev of iniercsi and -nome of imixirtHince 
lo mankind arc apparent in the utmasphere. 
Retfeclion from different layers of atmi^sphere 
affects not only radio waves but also light 
rays from ihe sun and otlier stars. R.tys of 
differing lengths may pass through, or be im¬ 
peded by. certain i^ubsjumces. Glass fran^mi^s 
mosi visible rays of lighi hui b nearly npiique 
10 infrared rays. On the other hand and 
waterdrops m the air Lnletfi;j:e with transmis¬ 
sion of ordinary^ light rays and make phoTOgra- 
phy and siglu difficulty wheren^ photographs 
taJeen througli ha^c by infrared light arc 
sharp and dear (Figure 5-2F Fog would not 
hamper travel by airplane or uuEomobile if 
operators could see with infrared light. 

Human ey'cs and Ixxiies have become ad¬ 
justed TO the usual solar ihummation. On 
mountain laps skin may be sunburned in cool 
weal her by exposure to ultra violet ray^ which 
readily pcneiraie the thin atmosphere, tn the 
tropics Ihe skin develops mort pigmeni for 
prxMcctitjn agahi^i strong solar mdiEitton. 
0^out% u lorm of oxygen containing three 


xrffpfi tiHikilTfl ffnrr/niTIt up¬ 
ward the /oav#- rftd vf Cnjim 
Ftm m Jtatiihvrn Ciihftmmh 
fhe Sim Gahncl MoiiiiHit/i.s 
apptr'iff tii ihe Ir/K ikt San 
[if'rruiniifu^ Sfftuuimtti i/ie 
d}ihi Uf^ tu u vf 

tniftji. Chrm gr^v^\ 
iFi fht ftjrc^roitmi re^is^^r 
whfr£ oti m/rareet pht^rf*- 
\;frapftir Mm, [ I*ho!Oiiraph^ 
vtmrii'sy nf FtuMr.) 
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IItoms (0 u molecule mitead ol Llic mn-A two, 
in grciucr abuniiiin>ce in the ^Unto^phcrc 
than in ihc lowe; ;^if, Thi^i bhmket of omnc 
redtict^s ihc inteft!>itv c^t uliri^ iolet li|^ht r^iich- 
ing tlic earths ^ntfsicc cFignrc 3-1 >. Most 
organisms on the earth ^voutd be dcsiroyed 
jf cxptHied tor uity length of Mine to direct 
ekfiiviolet rays, some of tliis r^dmticn is 
desirable ^mce it seenvj^ to furnEKli the body 
with f^itajTiiit D. required for prti]!kcf grtiwth^ 
Af> human beings we tinve hccrmie udiavtcd 
to the ui-asd intiaiini ol uhniviolcT light. Much 
more wotild k;ill ds and yet we would be 
harmed by u sub&ianuat decrease in this rn- 
diution. 

Lljglit-blue LOlvi ol the sfcv results Jrnm 
*jcatierjng of the blue rays of lighi by Just and 
w'uier dropleT?p. With increasing elevation 
and rrsiilring freedom from impurities the sky 
tjecomes darker blue, I hen u deep violet, muny 
mne^ darker than at the eurth*s surfucc. and 
imiillv Li violcl-ifrav or black-vtold color Ti> 
word the upper limit ol ihe ntinoapltere the 
^ky woiikl appear bliick. 

V'aritniv phenonienu residr fiani differences 
in reniperauire smtl mui^irc content ol the 
mr. F'or e^tiiiTple, rainbows appeiir w'hcn the 
sun's rayTi arc relracmd ibettn by passing 
Ehrougt^ raihJjops Mirages actiur on hai clear 
days oa the rc^iUl ol rdkcliuu and refracEion 
i^r tay^ of light *:!ft luyein of tiir lU dilfcrcni 
temperatures, At aunsei the sun"i ray^ are 
so bent by refraction that the stm remains 
visible for a short time when \l acttially is 
hchw the horizon. 

Northern lights extend from 5(1 to ^00 
miks uilo die alrnospherc above the corlli's 
surface, Thc^e pectkliar arcs curtuiOH, and 
sircnmcH uf iighi in pokir regiont arc cjtSled 
unrfirfl horrafix and iWiror^; ut^ntrafh. They 
vwtn to be the result o! electrical disturbiinces 
in the upper atmosphere which arc associated 
with discharges of mdtani cn-ergy icfcctrLficd 
panicles) from the sun during periods Of 
sunspot aciivily it is LxTicvcd that molecules 
of :jij become lunimous l>ccitiisc of bombard- 
lutmi by electrified partkks hurled uniwurd 
frtim the siui. The atirora <xilors isn: those 


mndc by oxygen and nitrogen, which ?¥Uggcsis 
that fhe upf^r air consLijis of the guse^ 
its the tower air mthcr Eheur ihe ligfii gases, 
liehum and hytirngen. Prcxnf of their electrkal 
diaructcr is ihol auroras incrcRse in ircqucncy 
toward iIk Noith and South Magyietii: Pi^kwi 
ralJier diun toward I be geographic poles, 

Ifisolotjon^ Pi Eiclically all energy received by 
the eanh comes frcmi the >uu. The earth mter- 
cepts only one two-hiUiotith of the sun's radi¬ 
ation; that smul) part which would fall on u 
disk 8,tl0f> niitcs in dbmeicr, sliuaied on a 
sphere of 93 tiiillioii miles radius^ This sniu]l 
Iractioti ol ihc solar r-.jdiation+ however* 
furnishes all Ihe energy inquired kn bEolugical 
and pliyj^kal aciiviiijrs on our globe. 

The umotiTU di ins^ilarion received at u par¬ 
ticular place cm Lilt; earth depends mainly 
upn length of day. directness ol the sun's 
rays, and clearness ixl ihc aLinospIiCre. Revo^ 
ludon of Ltic earUi 4ii'ountJ the sun .snd ineJi- 
fiation of dii;^ cmtli's a.xis cause chmige^ in the 
length ol day iinti direcint^s of ihe sun's rays 
aa described in Thii preceding chapter, these 
are the chief cuuies for dilTcrences m distri¬ 
bution oi insotaiion on the earth. In addihon. 
Ihe condition of tfic atmosphere, its tiiickness, 
clouds, tiumECkly; sad dusi^ cause cftEinges in 
ladianl energy received on the earthN ^urtucc 
(Figure .V3), 

Ins^ibthm retained or ubsorl^cd by the earth 
depends on condidDn^ both sn Ihe aimosphere 
and on ttu' earth. The relicl. color, nature ol 
surfjice, and other tEimgs lietcrmmc reluMve 
amounts of ubiorptJon jmd reJlcclion oJ light 
and heat 1mm the earthX surfsice: and, us the 
condilion of ihe atmosphere vanes* so di>es 
ils tnffuence on ifie reception of i^olur radi¬ 
ation. Atmosipheric changes also affect radi¬ 
ation ol heal ffom the earth. Aficr iosoEution 
has been absorbed It may be widely distributed 
by winds and <xcan cufrents, making earth 
icm petal urcs mwe equublc. 

Dh^rihuthti iif mdafum. Invidution is dis- 
tribuieU by physkul processes called coudjic- 
atjd rmliafian, Neilher Water 
nor solid earth is a gwd conductor of I l eak 
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and -j few feci bcinw ihc suilitcc <il eidicr 
The Tempct^tTujrc: is uniilTectcd b\ condkiction. 
Thus a deep well ^Ui form^ ^smet al u uni- 
i'omi Iciuper^iurc IhroughouL the 

vKritin results from ihc contritetioii of llutUi 

Ilf] being cooled ^md iheif expiinsiCTit tm hctit* 
ing. Thu? cooled i^o^r or tUr sinks und the 
wy:rnicr water or air is thereby foa-cd to nsc, 
forming a circuluiion or convection current. 
Ci>nvccUDfi IS 0 |jiiiLljimenl;ikl c^use t>/ the 
ciicukition of die atmosplicte and cd ocean 
currentfk. 

Radiation h a iifmi^fer ot heat hy v?Avt 
motion, Radi at ion itccount:^ most ol the. 
sun's ci!t;rg\ ihxl reaches the wild earlli. How¬ 
ever, inter absorpticm toy ihe ground some o( 
die beat it producea is agiiiD radiuted imo ihc 
atmasphere, TJiesc rodiations have long wave 
lengths and do lujl through the layers id 
aimosphcre teadily, Air b healed mainly by 
such rrLdiaiiim from tJie earth rather than 
directly fiom the sun^ Uoth uir and water can 
be made lo tiitc by eppiicntion o! fseai Wlien 
air rises. Iio^vcver, U expands, die iinjlceulcs 
i\ut compo^sc il art farther apart and do not 
strike eiich other io fre^Lientlv end Its iciii- 
pcr.tturc fulls, tn a i^ay, since air riiss when 
lieatcJ ant! its ascent causes c^Kiting toy €x- 
pa ns Ion r one could ithnobi that m ^Itould 
be heaced rf it is to he cooled Molecules ot 
descending ulr are snbjecled to iiiCfeased pres- 
btiic. causing Use niokculcs to come closer to¬ 
gether and collide more fretfumdyp tliereby 
producing heat, M^hich I tic icm^^icraLtue 

of the air la increabe. 

World Teinporcituros Shown by lHitherm$. 
remperafure of the uimospherc is measured 
b\ [he insiruincut called jk which 

is descritKd ui Ch;iptcr 4 

Distribution oF temper mure is «ihoM'n on 
bv wtjidi me )lnc^ connccitn^ 

ptuce^j of e^iiol iriiiperaturc. In ^nertil, %irtce 
in^oliilinR dm;re4>cs isetherTTts AouJd 

l>e I'xpircled to pnraltcl tbf cqu^tior Study 
tif the world isothermal nittps ktr January and 
.hity tFiguhis 3-1 iifsd 3-51 shows, however, 
ttiut niiuiy IsoUiertiis \'jry tonsitlerably fruun 


(heir expected east-west courses, especialjy in 
the N’orlhern Henmphere where liind arcus 
lire liirgc. In January, the isotherms of 4 ( 1 ”E= 
jjiti lower (irc neater the et|Uhtor over conij- 
nenis thiin over oceum*, and the coldest spots 
on earth are uj ilie nottbem iTiterior of L-onii- 
nentSs notiibly Siberia, In July, the reverse of 
this ccMtdiiion holds true, and isothettns di¬ 
verge farther from the equatot' on passing 
from oceufls lo continents. Interiors of conti¬ 
nents like the northent part of Alrieii, souihein 
Asia, and tjie southwesiem United Slates, 
have the highcHl overage lemperntures, whereas 
oceans in the same liititudes arc iriiiny degrees 
cooler, Ssmlh ol the equator there is less Vart- 

ffjjMW CxcfHtngf of fuftwrf/i firrth'i 

orfUc'vpAcfir attti tfte groumi tit mutdiiy, (/tct t’ii on 
u itrfimng hy ft. Ueigf/r, ( rjurrrry of Mm ft. 
Lfishly,} 
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AilntL Sn llii? CtiiiTSt'k of Ihtf isolhE!rm!t. pn- 
inunly becju^ Chi^ tbc wales hemisphere, 
Jt h i^hiiL nedr the iherc Is 

liiilc khan^c hi pL^ltiiin c^f ijie isotlicini^ 
fhroLiglittiLt the jrat, filLbou|h the IccatJon of 
the heal etjuatcir fthc \mc eonm?ctiTiii plitees of 
fuzhcsii leiiiperuiures i shhns ^vell noris of the 
jCiSk!friipfn{!iil equjiti>r ha Jiilv- 

Jn contmst to ec^uatorial the mid- 

fcatiiudes and tiigh lariuide.s <how large anniiaJ 
fiinges of temperiilufe. e5|>ei’fiilly in continoi' 
lal mtcfiors.. The Ka^onaJ lempemtiiro mnge 
m North Dakota^ for example, b 6(1 or 70’ F; 
m norfhcHssern Sibenfi, the rtinge is more than 

i0[> MLi\tuiuni LtiaJ niitiintuiii lemperaturc^ 
oi middle and high latnude^ lag behind the 
lnM>lati<tii bojau.sc summer icmpcriLtures eon- 
tin ue I S I rise a i long ds icceipt oi energy 

exceeds by radiation Th^ hotiot time ot 

year in die Northeiti Hcmbpherc in mid- 
fiitEtude^ |[i!iij[dlv Juh and earlv Au^usi. 

M. r M mr 

Similnilv January k eeiicnillv LxiSdei" than Dc- 

■ T H- r 

ceniber ^nec tLnie tmiit pass before the eurth 
coih after she hciit of ^uiiimci 

h should be noted thiii IcXiiiinn^ of maxb 
mum rcinjKfauir& are noi id ihc ciqiiaCor but 
from 20 TO 4U de|jrees ol tatitirde distant from 
Thai line, irsusdly in desert regions where 
elutid^ >eldom micifcre with passage of soliir 
energy. In Uiesc Uititadcs the snmiTiei sun's 

niys are nearly veiiieul ai n<Km .ind th^ 
kfigih of day h greater ihun al the equator, 
laind heats Imia ihsin walet becuuse 
I ihc a'luiive rate of hearing ft^pcdrie 
htMti i>f wiiitT is much higher thun ihat of 
f(Xh and s<iil. and The teniperututc of a mck 
citn. therefor^, Iw raised several degrees wkh 
the same heat needed to ineie^ise thi? tempera- 
tuve of an equal ^cighi oi wsiler I dt^gree, 

2. \^:llef h mohiie, and heated wulef h 
tli^lribuled by convection and other tTarrenlv. 

3. Water reflects c<jn_sjdcrublt insohUion uf- 
ihnugh some tond surfsice^. especially snow 
and bate sand, may redc-cl more ravs thuii 
waief. 

SeasiiTiLil hig of Eemperaiute |v nmne ntitice- 
pihlc- on w'kidward c«!nt% and irt msulur Uta^ 
turns (Inm in the interiors i>r tcmlincntv be¬ 


cause Targe bodies of water take Itinger dun 
[and masses to heat and eouL Jhh givet fi^ 
lo I he ejtpresifkton "'m urine iiitluentx" m refer- 
fing to coit>Ud weal her conditions Thus Feb¬ 
ruary h cold January nnd August is m 
warm us July aUmg windward coasts in 
noitlicrti middle kuitude!^. 

W«igh4 ef (he Atmersphere. Air veem-s iight, 
yet l\ h estimated that the world v .iimcH^pherc 
weighs N,B50 trillion [itnmd>. Densiry sif Jir 
{weight per iinh volumes varies widely m 
diiTcrent pans of the almosphcrc, both vertl- 
euJly and nn smaller amounts nnd ofien quite 
irfegiilady I tuirizimtally ^Mien desccndiTig a 
grade in un automobile one cun feel the in- 
ctchIvi: iir decrease resp^Llively in pressuie 
of air on Ihe eurdrum. Swullow ing will relieve 
this ]!>ensation l^eeuuse jt lielps equalize the 
pressure in the mncT irar with xhai ouiside. 

The harmuaer w'as designed u? iTtcasurc 
air ptessure rc:^uTtjjii; frooi diHerences in 
weight ol Itie aininsiphere- ’Jlic hutometer h 
A glaN.< mbc over 3if Efichev lung sealed :it one 
ctuJ. filleil with mercury, und inverted in a 
cistern Ilf mercury fFigutc J-1), A vacuum 
exists above the mercury m ihc open cosiern 
and balances the column of iiTereurv in liic 
tube. Sligiit variations in height ol the mercuiy 
indicak: cliatigcs in air presstme. When utnKJs- 
pheric pressure ificreascs. the mercury is 
fcir^^d higher in ihe lubci when the air prev 
sure ckcreases, ihe mercury column tails, thus 
giving a tpianEitative measure of That pressure. 
At IcvcL average ufmospheric pressure on 
the bsiinmcEcr iv 7ri ceritlmetciv of niercuiy, 
eqUJVaEent to u column ^.if rnerciiry abiiul JO* 
indscTi high. Merciiiy is used becuukc it is a 
heavy tiquid find doe^ not freexe at ordmufy 
tcmpcnilurei Since 11^40. wcralher maps of 
The United Slates hnve shown pressure in 
rniifihnn By dctiniuon "a miMihiir is a force 
cqiiiil to i.OOO dynes pet $qiitvre centimptor." 
(The dyne the force ihni will tnipail jl 
veleicitv of I ceniimeicr |icr ^cond Tei a mass 
of I grwm in J seconds Sea kvd pressure 
of 7ft centiITTeiers* equal to 2^."^2 [nches of 
tncrcuTyi is equivaknl to KOI3.2 mLlllbars. 



IVl hfn^AL CllAfT TMI WIMI|.1F 

)tam rR9WHlVii ri* m WfJFfWf 

J~ft holhmmd ^Ut^ri cj / ih*.* ahowiu^ nmm fnr- 

fht' y*'4^i- (0 irrf irvi^L 
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vacuum 



At SB? IbwI 3^Fh 
ihcHjt locfi^of 
rwcuryi^fH be 
*upg»riBd IP ll» 


Not mai vaMituon 
el tm\ghK ^f tha 


Mercury 


Th* wsi^s^f 
Bifpooi^rwre {14.7 
pounds pAT squBre 

inch) presses upon 
mercury eiLpOUd 
(omBqpendlSh 


Figure 3-7 The pTmtiptc of tfis mtroiTlut tto 


remett^ri 


pTcssurcii iibmc thut of lidj^ccni regic^n^ arc 
called "iiigiij"' iiiid Those bclo^- 

llic air 01 higher ekvaliuns is less dcti^c 
ihon dr Lit sen Fevet. :ind baxoincier rctidiTigs 
arc correspondingly lower hy upproximoicty 
onc-Thirtiedi for e^eh 900 kei of ascent Obvt- 
<iusly elevation can He detertnined witH u ba- 
mnicTtff. For that purpose o portable in?iiru- 
ment called the anerind iHititmeu^r ^Figure 
/ is g 5 cd» its readings arc made by a pointer 
atiueiied lo a hollow or>d of assemhlcd dii4k$ 
dhii chumbers troin which air has bcLrn ejc- 
haunted- One cod of tJ^c coil is exposed lo the 
.iir, and the pdsnicr moves with changing ait 
ptcssiirt. ITie wnetoid is not a.4 accurtUc sas die 
mcivuriul type cl instmmem but it k comfKicU 
tight, and portabte and hence is often the 
instrument used on tjirpliines to measure theii 
elevations, “ft hen thus used it i$ known ^ 
an iiiSimcJef. 


World Distrifa-jtian of Prflssure by Isobars. 

DifTercncei^ in pressure uit the earth"$ Aurfat^c 
are the direet caase of the winds, atfecting 
Eompcfatine, rainfall, and other weailw con- 
ditEon!!. These ditlercnccs -shown by linov 
cidled fS'iJjhiTry. drawn on fruips and connecting 
pbiccs of Cijual pressure. On isobaric maps 
press ares me saJtrecicil for ekviition an d rc- 
dticed to ic a-level conditions so that drey 
may be conipaicd. 

In the ticbaric niup for January CFigure 
3-yi it wUl he lu^ted that prcisures are higli 
over the N'onbern Huniisphere continents 
The isoLhemn! map for Junuary tHgure 3-4] 
show? that high pressure coEncEdes with low 
leinpcraiurcs. Air Fn these continental "Highs" 
in winter is typkdly dty and cold. Sittisliinc 
is common during the day lime, but snow 
cover on the land surface rejects much imui- 
la I ion and clear nights favor rapid km of 
heal bv radiation. Winds tend to diverge out¬ 
ward from the center of Uic with 

moderate velocity toward aurruundlng oceans 
wheic air pres^arc U lower. WcU^efined 
■l£yw$/' or ptsiS&uEc troughftt occupy (he Nojth 
Athimic Ucehindic low) and NortJi Pacific 
(Aieutian low). Subtropteaf higbs^ from 
which the northcafti trade witids bkiw\ center 
over the oceans neat 25" Fiortii hiLHude. Low' 
piessures -ilotig the licat cx|uator are ■^:imevihm 
souih of ihe geographic eijiuifor^—most no 
tkeubly over ihe southern conlinenti». A well- 
ckHned bolt of high pressure occurs from 25' 
lo M) south lutirufk. 

Un tlur niiip for July (Figure 3-10)* the bcii 
of high prcssUTc h di^pluct^ toward the equa¬ 
tor. diflci'cucc occurs in the Southern 
Hemisphere lictwecn Januury and fitly fltan 
in the Northern Hcmij-phtric Hhis dlTcreniJe 
^s caused by preponderance of water mnjvf^es 
which equalizes temperaiurcs and reduces 
p/eii^urc differences between land and water 
during scsiMjns ot winter and sumflicf, as cow- 
pared with the Noriliern (or land) Memt- 
sphere, 

Qimpurisun of isolhtimul and isoh;irk 
maps for the same of the year show^ 
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suong coincidence l^cTween high tcfnperaiunw 
and high pressures, ll seems ccrtiiin that this 
distrihiuion Is a very signiiicant (ac(or m deicr- 
mlning world-witle prtssunts and ciTCulation of 
winds, resuming from pressure Jlrtercnces 
fChapier -f rtnd Figure 4-5). Air settles tn 
cokl regions, increasing ihe siirfuce pressure 
and proitioiing outward-Howing surface winds. 
In wann regions air expands, ami above the 
ground, muy flow tiwuy tiorizoinally, llius re- 
dueiiig siirfiice pressure. 

The July isobar ic in up (Figure 3-iU( shows 
well-defined low-pressure iircas in snuthern 
Asia mid the middle Uniled States; low'ard 
these blow surfiice wands frotn the higher 
pr<»sures over the oceans. Two well- 
defined higli-prcssure areas m the subtropics 
lire named the liorcy htf>h in the Atlantic, 
.md the Pttndc high in the Nottii Pacific. 
When flicit iKcanic highs spiead over por- 
Tions of the continents, drought may reniih. 
This happen; regularly in summer in the Pa¬ 
cific Northwest and occa.sionollY in The south- 
eastern United SLates. Usually, however, the 
Azores high suinds oil the coast and causes 
moist iiir masses to move onshore in Uiff 
southcastem United Stales. !n consctiucncc 
this region receives nbundanr sum net rains, 
which often aru of convectionul origin. Neither 
the AlculLm nor the Icelandic tow is much in 
ei'jdmite in summer (.inly I. In the -Soutlicm 
Hemisphere, because water surijices predomt- 
nate, cJuingts in pressure bciw'ect) July and 
January are small cumpttred wiUi those in 
areas north of the equutOf. 

Water In the Air. Water vnpor i.s the most 
vat'iuhle gaseous constiiucni ol tlie air The 
quantity of water vapor in tiie air depends 
on lempcralurc. .iniount of water uvailcible for 
evapijratiuEi, and Oliver conditions. Generally 
the higher the air tcmperuiure the greater live 
amijunt of water ,trty given volume ol iilr CiUi 
hold as vapor. Much heat is required to va¬ 
porize ■wiilcf; that is. to change Us state fwm 
wliter lo giii without any change in tempcTu- 
lUi^r IcueHi item tfj sss it is 


b 5.4 tim^ the he;it recjuifcU to raise 
the EiiLitjpemiure of wittier fram ihc ftceajttg 
point to the boiiing poini. fiViiporLiticm af 
water is sm cfTci-tive way of Pooling air. This 
is demonstrated by its use m siime air-condi- 
tjcjmng processes, by coolness following a 
shower, or by sprinkling that ci5i:>!s a house 
and yard. When water vapor condenses, as 
much heat hi libentted us was by 

evaporation of lite suntr moij«turc. In order lo 
pnxlucc njtidensation it is therefore ncce^^sarj 
to cool the air. 

R^lplive Humidity^ Wlien a given voluine of 
air cemtaint the ma^cimum quantity of mois¬ 
ture at a certain temperature, it h Siaid to be 
.Ti 4 /iimred. The (emi bumidiry refers to the 
water vapor in the ,iir. Aiyxvtulr humidity h 
the total wciglit of wetter in a given volume of 
air. Relahve tnmidiiy, which i 2 ^ always ex¬ 
pressed as a nuio or pciceruagc* represenis 
the amount of water vapor actually in the 
dir (absolute humidity) a^mpared with ihe 
uiTTOunE the same volume oF air could contain 
if saturated at The same icmperolurc. Thus I 
cubic fool of air Lontains 5*7 grains of waiter 
vapor when saiuratcd at at ternperaiufe of 

Thr harfm^eter. T/ir ^0 

indu-itti^s nfimtiii itmmsphunc prusiir^ tff tra k^ri 
iif 32'^f\ iVir dhitnrTiofi hdkat^v prrmtr^ grciri^r 
thrift JO I JW.4) ; 4tr pm- 

Kutf tfl th^ titn^} of filiif hammeier rcndtnx 

Fdifitarnw^ilsta tiy cfliecc 






































































































































































































































46 ESSENTIALS OF GidCiAEHIf 


ftn F. If ejipenirient shows that ilit air mriu- 
ttlly cotiimns l.'J ^Jiins of water per cuhii: 
fooi, the relative hinTiidity would be one-third, 
or 33 per cent. Thu^ liie lemi relatjva hti- 
midity refers to the ratio hetweeti the aim)urn 
of water vapor in a certain volume of air ami 
the maximum suiiotini that might esist without 
condensation. 

Another way of detentiming relative hu¬ 
midity is hitsed on the icmperatufes shown in 
two thermoiTicters. one of which htis n dry 
bulb, whereas the bulb of the other is kept 
wet by cloth immemed in w'ater. The wet-bulb 
thermometer has a lower temperature because 
of cooling by evaporation. Relative humidity 
can be calculated front Table 3 - 1 . First the 
depression in degrees bewcen the wet- and 
dry-bulb thermomeictJ Is noted. U we assume 
the depression ift 8 'F, wc roud down that col¬ 
umn to the lempcmtura of the dry-bulb iher- 
mornetcr, which wc assurm; is 7 (rF, and the 
relative humidity is given as 64 per cent. 
As another example. If the dry-bulb ther¬ 
mometer reads 65 F and die wet-bulb ther¬ 
mometer reads 55 ’F, the dtpressicin would be 
tit degrees, .md the relative humidity by the 
table would be 52 per cent. 

ff air is completely smurated :md tlien 
cooled, less water can exist in the supor form 
and condensation begins. Comrariwise, when 
the icmpefaiurc Lnereiists. u given volume of 
air cun cun tain more water vapor Tints rela- 


tivc Immtdily drojw with a rise in iem|,jefaiare, 
witlioui .my change in the actual quaniiiy of 
vapttr A cold room seems damp, fur example, 
because of high retimve humidity, but when 
tlie rnum is iicaled it icoms drier because the 
relative humidity falls, U air is eoulcd enough, 
even though ihe tjuimilty of vapor is smalJ. 
relative humidity reaches its maximum and 
condensation then begins. The lemiTcrature 
at which this ocenr^ is called I hr dfir 
In the open, clouds form when rising air 
currents have been cooled by expansion to 
I he dew point When orDrslurc colkcts on the 
outside of u glass of icc water, it tniiicalcs Itmi 
the cold iurlacc has lowered the tcinper.uur£ 
of surrxiuncling air helow the dew point. 

Relative humidity of air .dlects many natu¬ 
ral phenoniBny as wui! aa liumati activities. 
When iclutivc humidity is low, mt seeks mois- 
lure cvervw'hcre, For c.vumpie, in ihc woods 
the dun on the forciii lluor dries uut and 
ereaies a dangerous hre hazard. Garden 
plants ,ind field erop^ Ttiuy lose w much mois¬ 
ture during hot dry weather that their growth 
Is retarded, and if these cnncliTionx Inst too 
long the plants die. Cotton fibers become 
brittle iiml fuzzy In dry oir. Cotton mills 
fonncrly were located preferably in regions of 
damp uir. hut now the humidity in cotton 
niills can be urrificiully controlled, jiermttting 
the weaving of sjunlity cloth under all weather 
condlLiDtis. Tobacco hccoftici dry and brittle 


TASIF 3-1. RElATtVE HyMtOITY OF THE AIR tN fER CENT 
at VARYtNG TEMPERATURES 
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durinj^ Uiiys of low relative liurtiidity. Leaf 
Uibitcco pricked for shipment during d.imp 
weatlicr when Uie leaves have nbsoi-bcd moii*- 
lunr and vwill noi hreuk when prtv^ed tu^dier. 
Colice roastJii more ijuickl) on drj days thiin 
during damp wctiihcr. I_ow relative humidity 
in houses permits wood anil glue (O dry out, 
euustng fumiiuie to knjsen iind cruLk. At times 
of low relative Ituiitidily moisture is evapo- 
nited from the body and u a uses the ■ikin to 
become Ti'iugh nnd enioked. Ointments or 
grease rubbed on Htc skbi help to prevetii 
such evaporation. HiclJ relative humidity 
nevertheless usually means discomfort. This 
is because art iliai is fiemly saturiitcd cannot 
rapidly cvtiporule perspiration Ironi the skin 
which is a inethod sif ciwlitig the body. 

To cvapunitc w;iler n large iimoimt o( heat 
(called (iiiFift hf<it of vniii>r:.raiu>n t is re¬ 
quired. as described pfevioosK. Condensation 
of vaprr into liquid demands liberiilion of ii 
quantity d' heat equal in amount to (hul re¬ 
quire d for the liquid’s cvppiraUon. The tibsc- 
ime tiumidiiy increases rapidfy with rising 
tcdijisrraturcs: a cubic fool of aii when safu* 
rated at Hkl F cnniain> uuirc ih.in three times 
the quniuitv of water vnpof tltitt woiild be 
contained in sai it rated air at 60 F Similarly 
the air at 60 F corn a ins exactly three times 
iis much wcighi uf water vapor when saitiraied 
as it would jt 30 F When fjimudiiy is high 
,md atr h near the sutural ion point, u smafl 
iinioiml of cooling will bring .tlnwil condensa- 
non. Cooling of air thai is laituraied at a high 
icmpcrjiure will cau-se much mote rain than 
cool mg of yitu rated air at n low temper u lure, 
since the absolute humidity is so much higher, 

Condensation ef Moiituro* CondensEitlOil 
preduco divips of liquid that cotnpose I lie 
raindrops, dew, fog- ami lower vumfuej cUmds, 
Althotieh clouds ol water droplets ttiay e-iiisi 
with <1 tcniperaliirt: well below frve^in^, ,1 
tsm pern lure of the dew point below 31 F at 
I lie time oJ condensation ts required tor the 
formation of frost crystals and snowHakes. 
The term udhihuih is phctlome- 

nun ol rising air cooling by cxponsiim at 


sinking air be mg heated by compression, with¬ 
out the addition or subtraction of outside 
tourer of lieai. Principal causes of the up 
ward movement of air resulting in, expansion 
and adlubatk Kwlitig ure (I) aseem over 
mounlarn barriers, (2) over masses of cold 
heavy air. or (3l in any rising air current. 
These air movements iiro commonly desig¬ 
nated as (11 orogwpAic. l2) cycfonir. and 
(3) c'orti'ccYhaiul, respcctivoly. Adiabatic cool¬ 
ing k the most common cause of ruin, fogs, 
and clouds. Mi.xing of warm and cold uir cur¬ 
rents, at loss of heal hy nuliaiion ami con¬ 
duction may also cimI air sufficicnily to cuuse 
cundcnsiitlon of fog, dew, and frost, but sel¬ 
dom the formiuion of rain. 

/>eiv £j/id frost. Dew and frost do not "fall" 
but condense from surrounding air on cool 
curfjccv. Some moisture for dew also coines 
from the ground by capillarity and from loss 
of wafer from plums. Culm, clear, cool nights 
favor dew formation, iim'e nurfiicei* lo-ve heal 
by’ radiation in clear night air, but wind causes 
ihe dew to be reevaporaicd in fresh dry air, 
On cloudy nights radiation is at u mioimum 
and the dew point on surfaces of objects muy 
nut be reaciied. Frost forms when air tempera- 
luTts Jiavc fallen below the frecring |7omt. 

Vcgeimion may be damaged by freezing of 
water within the celts of a pioot: this may 
rupture tissues nnd kill thi; plant even when 
wind or some other factor prevents formation 
ot visible frost crystJtis Such destruction of 
vegetation by freezma is sometiines eaficd 
"hbek frivst - Citrus growers who rtiust hahi 
frost eunditlnns in their groves particularly 
fear heavy frosts, which commonly occur on 
nights when skies one entirely clear during the 
winter; at such times they try to heat the air 
in the groves to keep it above the freezme 
pouih This is dune by ore hard heaters, or 
‘■smudge pots" (Figure 3-in. Some growers 
believe that Smoke froiTi the heaters helps 
prevent tos.v ol heat by redtulkitv, otherv 
conlcnd that the protection comes fmni heat¬ 
ing the nir itself. 

A’ojj- Lnss of heal by radiution or other 
clulling of dtinip air may cause enough coit- 
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It* produce logt wJucJi li cs^eniially 
4 cloud .li (he turfajcc c^f the earth, ^iurn eoM 
iiii. whkh h rebiivel) hijavy or den^^ Jnsin^ 
into |ovi|aDd!i tmm burfk^tindinj; pniiib^ ihe 
thilled tiMnisd air condttiscs. causing riiiU- 
sirion (oc m the lovviunds- Fop resulting from 
rudiutiofi usuLiJly disappear during the day. 
Wlten $woviii£ cold iBusaie.'i of ait chill warmer 
air m:i!^ below the dew pint, rcsulling con- 
ilcnsalkin may cause thick and prsisteni fogs. 
These are called inhettinii fog-^ tiJ disiinguish 
Them from those resulling Irom ttidljitk*ii 
^Hgurc 3-13 j. Ad^eetton fop are cofniTHin 
Off I he Grand Banks of Ncwfoundliintl near 
the LzonhkCt between air uhovt the cold Liihru- 
dor Cut rent itnd tllal over the w iitei; of Ihc 
wiimi Gulf Streani. Tliey muy idsti occtir wben 
comJiiion^. iire suitiihk in the interior of conti¬ 
nents. Advection fogi some times laa t wvcnil 
d.i)^ and consTiiatc ^eat liii^ards to siiipping. 
liir travel, iind automobile tralfic In a fog n 
tcmpcruiurc below frce^ns may cau.se con- 


dertsadon of moisture in the form of a him 
of tee on windshields and pavements, handi¬ 
capping vision and making driving hazardous 
Airplanes sometimes uccuniulate a dangerous 
load at from the condennation of cold top 
i/ the plaiTcs nre et|Liippcd witly defrosting 
apparatus. FrOsit ciyslaU ^nt .rccumulaic by 
condensation friim cold fogs <in Trees and other 
surfaces utt culled /inie- Depemits ol rime udd 
niuch in Uic bciiuty of winter. 

CiffUih. Comkmution occurring well ubovc 
I he ground produces 4 cloud coiiHu^ting of tiny 
strops of wide I or Irosi crystals suspended in 
the aTr> C'mirrrhrjr cUmds pile up pihovc a hot 
Id form ‘"cauliUowcr*" clouds, which ure 
commoTi in fair wciither and soinelimcs cx- 
pimd to great Fieigjits In I lie thundei heads 
that uccomjiuiiy local rkiinsUiroL'! (Figure 
J-Hj The Hat cloud represenh ihc 

cnmlensaticn kvel in a mine convccthin cur- 
rent. Sirtititi (hiyeri idiukk aic kiw-lying Hut 
douds which may cover the entire sky They 




tand over Sun frandsto Hay wward the right of I he photographs The Marin 
f’emnxuia tippeam the dliMnce, and part of Sun iit the fore- 

grounds iPhotogtaph, fournsy at ihe VS. Iteeather Hutem.) 


cue most common in winter iintl c<iuse the 
dark iJa^s iind skies. ji1 tliai seasrm. Cirrus 
clouds arc thin (leecy forms at hcijjhls of 5 to 
9 mites above the earth's surface (Figure 
3-141, Because the tenipeniiure is below 
freezing at these elevations, cirrus clouds are 
ulnars composed of icy crystals, even in sum- 
nier. Halos around the moon of s^un me pro¬ 
duced by rays of light pulsing througti liglii 
cimis clouds. ^'^l;I(^<«rrurff.t clouds are the 
source of much of our ram. Combinaiiom of 
various types of clouds occur, and dcscriplive 
terms lire often added to the names, like alto* 
stratus Ciiigh’’), fructocuiiiulus (“broken'’>, 
:tnd cumulonimbus This last type is the rain 
cloud of thiuidcfstortus. 

aouds that occur at devalioos of 4 or 5 
miles are cirrus, cirrrHnmiulu^, and ciirostrutus. 
1 hose found at hciebis of from I to 4 miles 
are aliocumulus and ultostraius. Low-lying 
clouds u! altitudes of u few hundred feet to 
about a mile arc stratus, nimbostrutus, and 


stratfKuiitulus. Special cloud types <krc 
oJ Jenticiilar shape wlikh cap or surround a 
mouniEiin top, and tfic crest clouds which 
fomt on leeward stiles of peaks when strong 
winds blow. 

Causes for ttamfelL The uniotl of tiny par¬ 
ticles of iiHUStiire in clouds prodiitcs rain¬ 
drops. snow, or other forms of preclpitutiori. 
Pust piirticlcs which serve as nuclei for con- 
dent^iiion aid forroution of fog and raindrops. 
Since molecules ol gaseous water displace 
heavier molecules of OJtygen and nilrdficn, air 
enmatning wuier Viipof is lighter than dry air, 
Funhermorc, moist air from the oceans is often 
wtirmcr and therefore lighter than colder and 
drier lur that may be over the continents. Since 
humid ail is lighter, it tends to rise, cool adi- 
4 batIcBllv by expansion, and produce dotids 
or rain." Once condensation begins, removal 
of water mokeiilcs from the air reduces the 
volume and pressure and uUow's air front 
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rcgioi^a of high&T prewturc lo ilow in^ bring¬ 
ing tfcah supplier of ^;trm htimid m thuL 
oiice ruin stnnSp it mav continue for a con¬ 
siderable tiTnc. Anyihlnf thai coob hunnd dir 
suiTtelendy la condense water vapor may 
produce precipitdtion. As prevtouidy si4tcdT 
these a lie ihe principal uiuses olf rain^ 

L Rising of air over it^nuniams 
2. Rising cd wn$m^ humidp ligld air over 
cold heavy dir 

J, CooUng by e^pansHin (adiabatic cout- 
\ng \ when air rises m convection currenis 
4 Movcnieiil of air Irom warm rnto cooler 
regioiiH. 

h e stwrms ami kuih PrecipUdtlon usiuilly 
nccdts in the form of rain or snow* but other 
types are times impt>rtuitt^ OccasionirLIy 
The tempertiiure near the ground h tower thdn 
at a higher elevation. This ubnorniu! tempera- 


tuie condition h known nv a /it- 

versiftn: if the air h calm, condiiinti^ favrir 
the fonnaiion of fog at the ccmiact of itu? cold 
and ihc wurm moist air^ If air ncai the ground 
is below frcezifig lempcnnure when rain is 
lalling from the warnier uir aiotip mm freezes 
while falling aiul is called Rain m;ty 

also freeze on the surface of objeciA cooled 
b^low ffcering, even when llic df h aibove 
that Tcmpcrnture. Under such conditions, rain 
freejEC^ on (he ground and other iiurfaccs and 
covers every thing with n sla^e of ice. These 
ice ii terms are very dcstruelive to Lcleumph 
lUid telephone wtres and even break down 
trees and make highway irsttric hiri^airdou^ 
f Figure 3 - 15 ). 

Hjiil Ij formed by ct.>Ticentrlc layers of ice^ 
and tv hehc^cd lo nc^ott frum ihc asceni and 
descent of Ice pcikts rn air currynts of freezlfits 
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und wjtnncr tempcrJltures Moisture condenjwss 
on the Ipe. Mil then ibe Jroplet move^ ugain 
into u fiTC^pstirtg trurrem, which fomis 41 byci 
of ice aix^und ihc eoie. This ptot'CSiS eontiniies 
until the hailstoiw has gro?»ti to e size so tiirge 

S liMM ARY 

Inwbtion* reiwhini; the earth after pafi.<ini; ihrauEh 
tbe alRiO^plicre, becomes heni lhTOUfe!h utKorpnon. 
Thill Iwyd « I hen Jlsiribuicd through ihe air by 
rneaui of mdiatkinr coniluction. and convection, 
and w'arttw iind lights those TnyerSi ot isttnosphcre 
ncEtr the e4irth‘s surfiioc. Tina outer atmosphere is 
le\i cfl'cctivelV i*armcd. 

Warmih ot the uimdsphere is mErasured by the 
thenrioiiflctcr. Tcmpujuluie observaiions tor dif- 
(ereni phiccs may he mapped; aixer reducing 
readings to isoa level those ptaecs having the 
same tcmpernture at n given iime are joined by 
a fine ci^llcd an isaihemi. Study o 1 is<riherTn:ii 
miips pemuis eompaj'ison of tempersturcs through¬ 
out the world( and olysen'Otkin ol elTeclii of differ¬ 
ences ]□ latitude^ neumtess to bodies Of waier^ 
□eamesit 10 ocean curpenxs^ and olher ways in 


that k falls to the eorth. Hail is an aocam- 
pjimiineni of thuiiderstOTmsi in warm seasons 
of the year when Y^ry strong updrafts or 
ecmvection currents may earty raindrops high 
into air of freedjng Lemperaiu res. 


which air tcmperRltirc varies from lime 10 lime 
jind pluce to piaceM 

Weight (preHureV of the atmosphere is miKiv 
used by tho barometer. Isobars are draw^n to con- 
neCT peaces of equal aimosphcric pressure cor- 
recied for sea level. 

The afmcHpfacne moy cofllnm mohtuie in vary¬ 
ing. amounts. Relatrve humiility is the ratio of 
moistiiTc in The ojf per given volume comparcti 
to the weight lequired to saturate ibe same vol¬ 
ume of oir at the same icmperRlure entl pressure. 
Condensiitlon of mobtarc usudliy Teaulti from 
cooling of saturated jif- in vijible form, moisture 
in Ihe atmosphere appears os fog, ckiud, or same 
form of preetpitatkm- Dew and frost may con¬ 
dense dn gmuiid, tfces^ or other cool surfaces. 
Prccipttalion forrm Iriclude mm, had, slciet. snow. 


t'i^urt S-t4 ilrrn^ 

Ot Tfpadl ptiu:hiiy oj ptmtiM 
/?ioe mmliy 

iK'CUf m rfMfJvtf/y 

ruder in fht t/opurpAere- 

* funiiiery 0 / 

t'-S. Hit- 

mill. I 
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Atmosp^vrA 

£:ctC!ciL conUlEucfit^ 

Lay erst: stmlosphcre, iL>nk>tiphtre 

IfiselaHon 

FliClors directing! length ot dMjr, dircctdcsa 
oJ eUiudiL etc. 

Disiribiuition 

Importiidce of radintipn from canh heating 
[he aif 

Cpnveciion and ir^ rdaunn to hcjl 

lfprh«rmi 

Kcii^ns land licals and cools fuller Ihiin 
water 


J^bati 

Barometer 

Zones ot low and high pressure 

R«|ativ* humidity 
Condpnspdpfi of wattr vapor 

Causes for adiubatic cooling hy exyMnsHm 

CoflVTCTlOrJIiJ 

Cyclonic 

De^, trosl^ and fog 
Cloud Eypu^ 

Pr^ipittrlion 

Can've^ 

Type^i: riaiitp snoiv, huil^ decl» etc. 


Figure J-J5 Jfv'cnf Siam} h New Votk Siuu. kVoie the Ice dtmtoj^e to 
ivlcej* <ffid trrok^n pok cmiJicd by wt^ight <?/ tc#, t FAofogmp/ii couttc-^y af 
the LKS. U^ciithet Horcon.t 







THE 


:>3 


QUESTIONS 

t. Whv JE?e5 breathe mpte mpidly high 
allifud^^ 

>, ^Rcliilive humiwJity al man vMtsrdiiV was 25 
per cL'rtt," HKpluin Uie siatcmerni. %='ould the dij: 
sceni dry\ dump, or medium? 

i. In ypur locality if the mercnri^iJ bammefi?T 
reads 29, S inches eorrEfited to wa huli all 

vb’eoihtr ^rations arocad you reps^rf ttadin^ 
hieher ihan arc yiHJ cIoht lo the cento of 
3 *1ow'* or a '^high'*? 

4^ Whv dPes d waipr bchly usually wirm more 
(tlovriy shati ii hmil niaM? 

^ It Esobdrs on a weaiher m’jp axe cSoicIy 
s-pajccd, ivhnt effect oi^ movEmcni is probabk? 

d. Why does dew not farm ever.' night^ 

7. Relcniin^ to the tsolhemuil ctiart of the 
world for ianuyry. Figure 3-4^ (.n whul compass 
*ii reel inn da ihe UothemiB genersiJIy trend? W Fty? 
How do I'Ou account for the fact Thai the Janu- 
nrV Lsclhcrm of 30" K is found both m New York 
und in leclandV Why are the jsarbennfl mote 
renuloj* in their cour$ej in the Nonhem than m 
ib£ Soiiihem Hcmi^iphorc? 

^ Kelemng to Figure 3-in, iswhnrtc chart of 
the world for July, how- tliK^ I he aljn«wphcrte 
prefi^aifc over Asia compare with that ihown in 
Figiixe 3-9? Whui caiiKSi tbu efi.inge? 

9. Aviuming that a m.i.« nf air Tins hud access io 
a body ol wsiTcr^ which w'ill contuiii the greaicr 
atnnutu of water vttpor, a mass or air ai ftO'F or 
a mass at M.0* F7 

/(I. How does the weight ami deiuity of th? nir 
chauge W'llh inenmve at htUdude? 
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II, Whal. tn general, U the cifecr of ihe nimos- 
phere upon wlar radiation parsing through it? 

/I. Why is U uiifs^fe Lo use an allimcter when 
lunding pliine^tV 

73, Referring to Fisure 3-5, '«hal is tbc mean 
lentperalure In nurthwestero Auuralia? Whut 
press.ure condiiioti prevails siouth of Aliis^ka in 
winter? 

14. 01 the follow ing atmoispheTk cnudiiions 
which would you prefer to active ph^^iciil work? 
Why? 

Low- KjmpcriitiJfi^^ law relmWc humidtly 
Low tcmperniure^ high fiilalive huitiidity 
High tempt^faiurei low relailve humidity 
High lemptfinlure. high rdutive humidfty 

15. Whv doc^ ii±r feud to How frnrii resioiis ol 
high almoftphciic pressure to those of lower ill- 
mospheric pressure? 

/6. Whm is the relorto$hip heiwcco tsolherrm 
amt isobars? 

17. Whnf m I he rtUliOnfdiSp Hciw!ecis isotherms 
jind %oUr radintkm? 

is. Why is a mtin noi crushed hy the greaJ 
weight pi ait fl5 pounds per st^u^e inch ef sttr- 
faecl pfcs^^mg xipoa tus body at sea levet? 

f9. Why reliutve humidity usually higher hi 
fiighi ihnii in iht* day? 

20. IndLcatc which arc forms of condecisatiofit 
rjtfifdlL snow full, hail^ sfeeL cloud, frost* fog, 
doWf mJst. rxitie^ 
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WINDS 

A movimfiutiL of air h lermcd 

trukl. Winds bicvt ut tlac surfkiL-e o( the eailh 
frtitTi regiom ol lii^ Litmo.^ph<?tic prc'^sDic 
loi44jrii thoftf of lower dr preii«ufe. VViftds 
tire Tt^.nied Iwm the direciion frorti whkfi they 
hhm, OifTcienLCN in air on iht c^trih 

;rppe^ir to rcsuli chietiv frerm Jilkrences in 
tcnipercituic^ folkjwjng vMi-iiUion!^ in the 
ceip? unci disirihutioo ol ^itsir energ)' de¬ 
scribed m Cliuptcr -1 iittJer rnsDlatkin. 

CalHijs urr ^reos Wiih no noticeubtc 
iilthougJr fhe aiii ui;i)' be rising or djescendlng 
Tlic vcliK'Jl) wilfi Mueh blow fiiwnid 

Li hiw^pfc^^iire area b duti-rmined hy i}ic 
ftreuuf^ gmdinti, which b \h^ dlllcrimce m 
pressure compared wuh liu: distiini;^ i/ivnived. 

A difference o 1 \ inch m xhe baromeTeE 


rending within a distance of a fesv miles wijuld 
he n sleep gr;Klii?nt and would t:nu$tf wintl^ of 
hipi velocity^ spread over J.OOO mi ins, how^- 
ever, an e^usil diiTercnce in prcsvarc wosilj 
he a gen lie grsidieiii and ivcmld c«iu 3 «; only fl 
light hfee/c 

As the air ascends to upper tevejg of ihc 
imposphcre, H is released iwm contact -Atlh 
the earths surface. Tills freedom from land- 
uLr friction tends to mCPCusc wind velndl) at 
high ulutudes. Oinvcctk)ii end irTeguJiiritjes 
m llic carlhH surfiiec cituse eddiets which 
tesult in gusiv and lulls in the wind. Gusiincss 
and fLirhukncc o1 the wind mk the oir and 
carry water vapjr imd dusi high into Hit 
mosphene. Table d-'l describes ivintis uccoid- 
ing to their velocity. 


5S 
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T A BIE 

4.1. HEAUFORf 

SCALE OF WIND FORCE 





Velocity, 

Geaufftn 

number 

Mame 

Characterlitles 

mikt par 
hou# 

U 

Calm 

Smoke ristv viurticmUv 

Lcm ih»ii 1 

I 

IJghf aif 

Smoicc drifts 

1-3 

n- 

^li^bl hreexe 

Leaver rustle 

d-7 

i 

Gentk hrteic 

Leaves and ivtig^ move cofwlftntly 

S^12 

A 

Moderate hteexe 

du»i snJ smiill branches move 

13-le 

5 

Frcih hreexc 

Small trees sway 

l‘»-24 

& 

hunne hrw/e 

Lttfge brunches move 

25-31 

7 

Modi^mie gale 

Whole trees Ln moiiou 

32-38 

K 

F^e^h gale 

Tree tw'lgs are hrnken 

39~4fi 

0 

Ssrong goic 

Some diimage occurs 

+7-S-< 

lU 

Whole lyiJe 

Trees kiproo[ed aoU limbs broken 

55^3 

H 

Sli^rro 

Wklespread damage 

64-75 

12 

Htirricune 

Great damage 

Above 75 


Local Wrndi. U hii^ b^n noie<t ihm when 
hind is intensely healed^ radbiion (ram tlic 
w:inneJ Ciuih in turn hcat^ Ihe air 
ihcri eKpundis and a^u 1 ic^ ioma of the air to 
move aloft. Then cooler nnd heavier ulr from 
surrounding regions dow$ in to Force up ilie 
warm air. whitrh when aloft spreads hoiiMn* 
tully lo tompJctc ihe convection current, tn 


real itV p the whole operatian h a continuous 
movement. 

A common local convection cuixcnt ntong 
$ea and lute coasts iHe kimi anti sea breete 
(FigUR? 4-1 On a sunny day the temperature 
of the Und may be w^irmor than that of the 
adjacent iKCun. In consequence idr t.iipiinds 
over the wurmed land until at some height the 


Diiysime tefnpvramre i^nditiom cmmnn the #ea breeze. Ai 
/ntf/i ft^tnpcmiures md wind dhcainus are reversed, c-cinnii^ ihe hmd breeze. 
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pressure thai above the w liter* aiasing 

The air aloft iti move seaward. This inerca^ 
prc$!iurc over the w^tei lo more than thnil 
the land surface, forcing a drift of air to the 
land from Uie sea and thus compktmg the 
consTsetionaJ cujient. This results in a sea 
breeze during ihe mually beginning be¬ 
fore noon and ending about sunset. 

On deaf nights the earth may radiate heat 
more rapidly than the viaier; in ccn&equencc 
during the night a land breeze blow^ seacard, 
ending about sunrise. Fishermen using sail- 
biaU may time their depurturc to leave Aith 
ihc land breeze before diiWiT and return with 
the sea breeze before sunset* The ioa hreciac 
helps make ocean beaches ;iUTiictJVcly cool to 
visitors m summer, it nirely extend.s inland 
more tlmn 50 to 75 miles. 

Other types of local wmds blow between 
moimtajiWi and vnlleys. in opposite dinxitons 
during day und night. After sunrise the euriii 
IS warmed by insolation. In lum, radiation 
front the earth heals the aiCi which r^ses^ imd 
cold air then flows in. forcing warm light iiir 
to move up ihe slopes of the rncunti^inA. form¬ 
ing ^'h;U 15 often culled the a 

daytime phenomenon. Freciuently moisturt: m 
the rising ax^ling air ton 4 knji^ to form douds 
over ihe mountain summits. 

At night the air at higher elcvuttons \o^ 
heat by radiation and becomes denwit as thit 


result dI cooling. This colder and licuvjcr air 
descends niountaiTi slopt^ toward die vidley^ 
and plains, foruiing nwuntum hreitzi^. From 
the lowlimcb ihc wurni air is forced to rise by 
the colder air and Hows at higher elevation 
toward the mountains* thereby ■completing a 
convectional currem 

The temps ratlin? td air ihiil flows ihoui^unds 
of feet down moimtain slopes moy be in- 
creu^d m^ia^ degrees because of adiubatic 
warming by compression. Thb fad eccount'^ 
for the f^ehn or winds (Figure 

4-2), Humid atr nsirtg over ntouniain ranges 
loses most of Us moisture by condensation, 
which follows cooling by expansion. V^'hen the 
air liinks to IccwariJ of mountauis. it is warmed 
correspondingly it descends the slopes. Un- 
saturaicd rising air h cooled SVa'F per idJUO 
fixt and sinking air is w-iuined ni the siime 
rate, but rising sulurtited air C0oh 3 F per 
l.(XX) feet owing lo addition ol heat of con- 
densaEion. The air descending the kcwarii side 
o( mountain tiing?es nmy^ thcrcrfi>rL% hove a 
higher icmpctature at t)ic foi>t af the mounhUn 
Ehmi doci^ the iiir heginniiig its asceni on the 
windwan! side (PiMuie 4-3). Thb wi^rtn dry 
air can meh or evaporate snow rapiiMy on 
leewiird sides of mountain rungtrs. thereby 
pcrmiititig grazing ot livesiock mosT of rhe 
winter ui areas iJiiU wxjuld otherwise be loo 
cold. 


f itiiifr 4-1 Air m^ivemeitiis dlmfr;ntm^ drvi^kppmriii itf foehff, f>f rAi. 


Wintfwit^d Jiope Mffdwsatian 

■nd prvCipM^nn OfflnrrrOrtly omiT 


ififfwgptt Tl>Qpeviirth 

BTwieTvi'nf 11^ 
l«Fmef ctiindok 



W&untiim ranpt 
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Circiitolion of Windi <Fn Fhe <rJ«bQ, CuubC4 
of ihe planetui> ^iicubtion ol winds are coni’ 
pLicutcd, and the full e.iplunation wmild rt- 
(juitc a niaibcnuitical trsiitiucnt heyond the 
stHipc or iMs b<X)k, Hence the foJlowitig brief 
c^phniition neocssiidJy incomplete, but fre- 
qnent reference to Rgure 4-5 will licfp Tenders 
understand [Jic patiem of winds tini.1 ctrimH, 
uti a tiattrittaimg ^hbt. Air on 
Q Ttonroijiting ^obe of unifonn surface (ai 
shown in Figure -M), would be wnrmesi near 
the equator, where insolation is greatest. 
Above the ground some of the expaJiding dr 
would move horiatntaJly, i hereby increasing 
the pressure on dther side of the equatorini 
reeion and helping to cause un infiiDi of cold 
air from higher latimdes, Thai influx would 
inipeJ ihe warm air at the equator (o rise. This 
ei^ntUttan svould force a large coitvectionai 
movement of air from poleii to equator. There 
air rises and le turns to ific pojes <U a high 
elevation; it then descends to complete the 
circulatiott. 

of earth's rotation, Tlic cinruiation 
tif winds OR the earth differs front the fore¬ 
going, because the rotation of the earih causes 
dellection of winds and changes their din-c- 


tions Nearly a ettuufy' .igo. WiHimn Ferre) 
showed that fluid mii^ses moving Ircciv over 
the surface of a rotHtme globe will Ijc deflected 
to Ihcir right in liic Northern licmisphcTC and 
to [heir Itfi in Lhc Southern Hemisphere, In 
the Northern Heniispbere air coming from the 
north would be deflected ttjwanJ tlic west, 
ihereby Incoming an easterly wind; air movins 
fram the south would be detketed toward 
the east, [hereby becoming a wcslcrJv wind. 
In the Southern Hemisphere tite vouJh wind 
would Jk deflected by the earth's rotation to 
the wesi. becoming an easterly 'nind, and a 
north wind would be deflected toward die 
cast to become a «esterJy wind. 

Names ernd loco ho n of Wind Bolts. Experi¬ 
ence $hows that, in the cquaLurfuJ .zone and 
cAtending a few degrees on either side, there 
is u belt of rising wnd expanding air which 
has ruiher low prewtrre at the earth's surLice. 
This zone ts one of fight variable airs aniJ 
calms and is coiJed ilie ifohli'ttiTtf or belt o} 
ct/imioriat culms 1 Figure 4-5 ). Here healed 
:iir is forced to rise by m tnUow of colder air 
from either side of the equator. Tlie rising 
air cools by expansion, causing ulmosi cMy 



wfjr rrfjm tfir Stiff ffi-ntar- 
dmo *\fomtuiins^ acrou Ca- 

}t/F/ Ptra, 4 iftjih 
ix iiiprytttfF tar^e fimm/mx 
ihm iion'^t ihs puii urn.ifd 
fhr Im ltttid, and 

ihff 84i> it warming m it i/is 
Mm*nmintop 

rriTwf thf 

rnUt^ fit dm (infrm 

f4*ji ffhitift^fftph fry Ra/i^rr 
Piv|.V,) 
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thunder&torins from which minlalJ is often tor- 
lent iul. 

Near 30 to 35^ Knh north and soutli (aii- 
tudc, the prci^Miie high, iiitd massed of reb- 
it 4 H:ly cool nir move toward i!ie low pmsiiro 
uf ihc doldrums. These winds arc Ciilted imdf 
and arc dctlccied by the totation of the 
earth as described ubove. Hence they hlow 
from ihc northcrtsi in the Ntnthorn Hcoii- 
>phere and ffoui (he toutiieasl m (he Soulhcrn 
HcTnisphere. Since the tiades lire rcbtivdy 
steadV winds their dcpendabihiy nwde liiem 
ven' uscttil in the days of sailing ships. Fair 
weather predoininates in the trades except 
where lltc winds blow from the ixrean ontt' a 
ninunlainsUES coasu this situation pronioles It^ 
Cid heuvy rainfad. 

tnt4Tintfiiviil jitittl The trade winds are 
nor coTvstant in physical cliaraclcristies but 
may varv' in icrnpcraturc, liumidiiy. and deit- 
<iiy. Then, insleud of the two trade vs'iiids 
blending togctlier to form doldrunis. the trade 
wind with ilic colder and denser mass under¬ 
rides the w-umier, ligliter, and usually more 
humid mass of trade’tSrind -tir and torew it to 
rise, resulting ifi ctiolinu and condensation. 
Tlic dntdnims are absent under these conJt- 
tlons, aii tor example, in the centrsd and east* 
CIT liopitrid Pacific tone. Ttic jtinction ol the 
trade winds, whether the doldrums are formed 
or not, h called tlw intfrtr*ipwu! /«>«/. 

pokw-ard from tlte trade winds lie^i a rare 
of hifih aimospheric pressure culled the fiorsf 
latituiiri or odnt* Into this wme 

at hiuli elevations blow winds (somirtimcs 
eallccT 4miffn/dc.rl from the doldrums, and 
probably also from other sources Prom aloft 
in the hifih-pressurc zone the air desecndsi is 
heated ruliabaticitlly. and becomes drier. In 
the lower atmosphere, winds blow ouiward 
from tlte zoric and gain in streriglh ftcar its 
margin. The air which moves into the liorsc 
liiiitudes loses most of its moisture as it cooK 
hv cspaiision when heated in (foldnun> or 
elsew'heie. iitid fiscs into higher clcviitions of 
less pressure This movement results in the 
sinicing air hcconiing dry and havmg u rcla- 
tivety high deirsiiy, and causes (he building 


tiorih 



-i-t Thf nirt'ulaiiim ol air on n nonnt- 
wiiojt iffain of HHifonn wrfai.^ 

up of a higJi-prcssure zone which is ustially 
elongated ui .in cast-west dlrcciiou (Figures 
3-y and 3-!l>l. Winds of the hur.sc latitudes 
arc light and vtiriLilile^ reliuivc humidity is 
tow, and the sky is ustialJy clear except rcuf 
coasts where fogs may occur 

Because Of ilic deflect)se force of earth ro¬ 
tation, W'lnds spiraJ oiitwiird from the pertita- 
nent uniicyclone fzorte ol higit atmospheric 
pressure > clock wise in the Northern Hemi¬ 
sphere and couitierclivkwise in the Soul hem 
Hemisphere. In the Northern Ke mi sphere, 
tliese uitthiowing winds )>ecome the prevailing 
westerlies und norrhetist trades. Jo the Smiih- 
em Hemisphere, ttiey become the pres,Tilling 
wesjeilles uttd soutiieasi irades. Not only is 
weather in the linrse l;ttitude:« predominantly 
dry I but the west sides of cunlinents in ibis 
wind zone are except ion ally dry. cxuinple 
of such cxtrcnie aridity is round in the western 
Sahiira The subtropical htgll-prcswure lii-!l in 
ilie Nonliern Hemisphere moves north sev- 
criiJ deerees during ihc summer Trionihs and 
migrates south in winter. In the SouihcTn 
HemispheiC there is u simllur mrsnititm of the 
liorw luiiludes. poleward in ibc southern sum- 
mer, and et|ij.itoi'Wiird in tiie souihem winter. 

The prm'irrfi'ijg wgMt’fiif^ ure siluulcd he- 
iwcen 35 to 4(1 and fd to fj5 degrees tiortli 
and south fiom the enuaUir, Their boundaries 
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PolV EiHMtIlti 


Sullp^f 


Rr*v«llipg WbtitiM 


Subtropical Kfreh 
CH«F4t Utiludt^) 


NOiFtliNStTrHiM 


EQUAttKiill Law fObEdruini) 
SbutheutTrsites 


SutitrofMAl 

LililudM) 


PrtviillFS i^teniAs 


Subp<l4afl,«W 


INfeclioflAlwrtn fei*rieft- 0 - 

f/gure 4~S 5/ir/tfcr winJ a/iti catni coh(?j (fifcatiiei/) fi/i a romilng ghtir. 


fluctuate, particularly along tJte poleward 
margins. Near tlie horse lutiiitileit these winds 
come front the southwest in the Northern 
Kentisphcrc and front the nonhwesi in the 
Soiilhem Hemtaphere; but the dellcctjve cf* 
fcci of the e&rtli's rotation increases poleward, 
causing the winds to blow predotniiutnily from 
the w'CJit toward the outer limits in both hemn 
spheres. The prcvuleiKc of cyclonic storms 
coiuing frequem changes in temperature and 
rainfali and other weather phenomena U an 
outstanding charociertstic of the two zones of 
prevuijing w'csicrty winds. 

Toward the poles, cspecialtv over ice-cov- 
ercd lands like Greenland and Antarctica, ait 
that flows in uf higlt eJevaiitms is cooled and 
sinks low'nrd the enrth. This cold air forms an 
area of Iii^ pressure ipo/ut high) from 
which cold air moves out; and, in accordance 


with Fenel's law, these winds arc dedecicd to 
the west in both hemispheres to form Lhe po¬ 
lar etisrerUex Ttie aiJlouni of deflection be¬ 
cause of I he earth's rotation in high latitudes 
is so great Uiat iliesc winds, siurting south 
from the North Pole and notih from the South 
Pole toward the equator, are soon dedccLed 
90 degieo from their original courses until 
!hey blow directly from the east. 

Between the polar easterlies and Ihe pre¬ 
vailing we-stetljcs He ilic io-coUed ^'^uhpoiur 
lows. Probably this zone of low pressure is 
caused, in part, by n withdruwul of air aloft. 
Thai withdrawal results from pdar cooling 
and fibm the surface air niovemeni owny 
from the polat highs, bui fuller discussion 
ivcnild not be approptiiuc here. Of special in¬ 
terest is (he fact Umi the two subpolar lows 
are among the stormiest bells in the world 








6/ WINDS AND TMS WCATHER 

Many storms lilal cross North America de¬ 
velop in ihc Aleutian low Of ihc North Piicific. 
in the -North Atlantic many storms reaching 
Europe come from the Icelandic wliich 
occupies a similar position in that owun. 

The locution of the various wind belts is 
ulTeotcd by the seasons and the resulting 
clumges in heating ol the earth. The whole 
system of winds shifts northward during sum¬ 
mer months ami southwanl during winter 
months of the Sorthern Hemisphere. Tlie 
pressure (isobaricl maps of the world y Eiguras 
3-Si und 3-10) show a belt ol low presture 
near the equator and a zone od hi^ pressure 
in the stdJtfopics, centering about 25 to 35 de¬ 
grees from the equator, as noted previously, 
trade winds bhrw from tire belts of high 
pressure to thiv^e of low pressure, Tlicrii in po¬ 
lar rcjtions high pressure previiils, and the 
winds blow equatorward toward the subpolar 
low-pressure belt that lies about 60 to 65 de¬ 
grees tram the equator. The weswriies blow 
between the hi git pressure of die subtropics 
and the kiwer pressure of the subpolar re¬ 
gion. 

The Jei Streom. Although our knowledge of 
air niovenicms at high aliitudcs is incom¬ 
plete, experiences of lliers m recent jeans have 
indicated the presence of very strong wands at 
heights of 30.0[)tt to 4<),0U0 fed above sea 
level, especially in the midbtitudes. Velocities 
m these so-called "jei streams" may range 
from 130 to more than 2t)l) miles per liour- 
TTie sources or origins of such rapid sir mov^ 
meats are unk nown, nor is there much itifor- 
matlon concerning their directions or locution 
thoutth ihev seem to flow in an easterly direc¬ 
tion with the prevailing westerlies. Wliai pan 
the jet stream may pitiy in influencing weather 
conditions at low altitudes rentiuns unceriuiit, 
but the presence of the stteEims seems to be re- 
l.itcd to contacts between polar and tropitul 
air masses When planes fly in die jet strenm, 
iheir speed vmies greatly. Increasing if they 
go wiih the wind, decreasing if they fly 
»guini>t it. Air movement in » vertical direc¬ 
tion at bigli altitutks » called a "clear aii 


gust" iind like the jet stream, its Implications 
are not wdl understood. 

Mensoan Winds. The ideal pattern ol wind 
cimulation shown in Figure +-5 is interrupted 
in some parts of die earth because ol the dif- 
ferenl influences ot large land bodies and 
oceans. Oceana licul more -slowly Ulan conti¬ 
nents but re lam hen I longer, As a tesuU. 
oceans have snudler seasonal rntiges of lem- 
penirure. A large continent like .Asia becomes 
thorouehly chilled in winter and ia overlain by 
heavy cold air, flowing us n surface wind out¬ 
ward to the sea. This wmter monsoon is a 
tiold dry* wind. The winter monsoon brings: 
rain only after blowing across bodies of water 
before siiiting the land, as in parts of south- 
easiern Asia, 

111 summer a part of Asia, especially the 
Thar Desen of northwest India, becomes so 
hoi that its air, healed by radiation from the 
land, expands, and part Hows at high deva- 
lions out to the cooler oceans over which e.x- 
tensive high-presaurc areas develop. From the 
oceanic high-prtjssurc areas surfuce winds 
blow in from the sea, bringing summer rains 
to ilie conLineni. over which a large low-pres¬ 
sure area exists fFigure 4-6). In winter con- 


Fixurr 4-6 wiorr.wi'rt of ioul/t- 

fcaicrn Atui- \‘oie ihe gt'furriii fantiuitni meve- 
jML'fjr (tf air III JiiiHmer. 
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didom cfiTtCriliutly ore a*%crsed (Figure 4-7h 
Thus monsoons reseitibic ttind und sea 
breexes oo. u einnl scale, because they muy 
atfcct most ot a eoniinecii iind blow for weehs 
or months at u time from the sen in summer 
tinii the land in winter, completely reversing 
their directions wilh the seasons. 

In India the summer nionsoon originates 
soiith ot The equator in the southeast trades, 
which arc defected toward the norllicast as 
the wind enters the Nortiicm Hemisphere, 
thus flowing directly counter to ihe normal 
dircciion ot the northeiwt trades. Both >um> 
mer and winter monsoons may Iasi For sevcml 
niomlis with little respite. The summer mon¬ 
soon brings rams to ^utheast and l:ast .^sia 
as fur Qorih os iopaii and nortliem China and 
i:s of great impartance tp people W'ho Jive 
there. Sonic oF the world's most densvly pop¬ 
ulated arcus arc in The monsoon region. 
Nonhward from India the prevailing winds 
gradually change from southwest to south, 
then to soiitheasi. The winter monsoon Is usu¬ 
ally dry, but rata results when it blows across 
a large body of water like the Buy of Bengal 
and I hen rises over u mouniainoU-v hind such 
ns Ceylon. The prevailing wind direction of ilie 
winter tiion^HWin is ihc reverse of summer, and 
changes Iroiii nortliwest m nonhern Chitia to 


Fixu'*: *^'7 tl'iafer ntmrmenix 

m'rr AMa. 



north in centrot China and nonlicast in south- 
ern Chinu Between monsoon scasuns the nor¬ 
mal trade wind^ may blow. 

There arc tm true monsoons in llic Western 
Heriiisphcrc, bill ihe jrouthcastem United 
States and Rio de tu Plain region ol South 
AmcricR are among pans of the world liavina 
summer rainfa]! amiumu front the inflow of 
air £rom neat by iweuns. Both these tireav iind 
the true nionsixm regttms arc of great impor¬ 
tance in tJie produL-iioji cif foodsiuHs for mi}- 
lions of iJie world's people. 

Winds and Man. Human jctjviiies arc SrCatW 
atfected by llte winds oi tile world. Winds of 
steady force like the tnide winds, monsoons. 
iinJ prcviiiltne wcstcvlies were an importmit 
imluencc in selireiicin of the routes followed 
b) siiiling vr^reb. Sniling ship left Europe to 
arrive in the Indian Ocean in lime lo Jmen 
to India Will) the summer monsoon wind be¬ 
hind iliem: the inter monsoon then speeded 
thdr return voyage. Today Arab sLiilin| ves- 
sets Or dhuw's voyage from ports in si>iithern 
Arabia lo the east coast of .Afncii and return 
tiome annunity, propelled by monsoon winds 
in each direct kjh. 

Islands and windward coasts have n marine 
or oceanic cliiiiiac with nmrill range of tem- 
pcriiiure. Larger 'icusonal tsircmes of tem- 
pcraiiirc occur on leeward coasts anil the in¬ 
teriors of eominerts. escepi in Uw irapies. 
Triitle Winds blowing tow^tird the equator 
cvnpraie and retain more iHoisuire as their 
temperaiure rises; hence they may ciiusc 
descft eondiuonn linfavorable ior human life 
except on high windwiird coasts where thev 
biinj: much reinfrtll. R.ibfail conirusts be¬ 
tween soiilheastem .tod southwestern Africa 
I Figure .^-li illustrate the point. 

Variable wrpther i$ a tea lure of the pre- 
v.iiling wcsior!) wind aoncs. Here may ivcur 
hot dry winds ivhich caune drougjm rliat 
somctJnies ruin crops and deplete tfie water 
i-upply of cities. Torrenttid rain fall erodes soil 
and uuy cause severe llotuli Unusualty heavy 
snowfall blocks transportaiion; pioltmged 
spells of hot, Ijumid weaiher hamper Eiunum 
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clTicienL'y, Thcie suililsn chungts in MCutJaer 
thus inakii ditfifult prohlemi. Jn -ipiic es- 
irDrit£s, The usiiiil weather of ihe previiiliua 
westerlies i$ p!cas:int, with smnll Freijiieni 

AIR. MASSIF 

When (he .itniosphere is tiiiiionary for fiome 
lime ili lem[tera1uvc and liumsiliiy lend tu be¬ 
come -ssniibr (o thut *if the liind pr wjiter 'lur- 
fiiL-es on whkh il rests. In the niiilliiiiiitJfis, 
intLsses ijf Wiirni moist air trom the Tropie.s 
uften buitk with eold iiii mnsscs from ifie 
hiiih Uiiudcs. Tlicse eoaniets cause mosi of 
the >li)rn.is comniHii in the /one of prevailing 
woilcrlj winds, Although wciiiher cvfryivijerc 
is Ungety detemined hy the diiiracteristics ui 
die tlrsss musws of air developed in various 
reaiiJiiii of ilte world, the miillatHudes are es¬ 
pecially iiibjcct to Storms. 

All nil tniiss is u big, stable portion tsome- 
lirties culled ii rvf/f) td tiie uttiiosphefen in 
which lemperaiure, density, »nd mnisiure 
contenr are csscTiiiitlly unifomi fur tlie same 
elevations. Atr masses foriti iTver large land 
or sfiLi areas called soift f W'tiere con¬ 

ditions are so nearly constant, thut the air in 
contact with die surlaces develops simitaf 
cJiitraelpristies ExnmplEs of sourve regions 
include the snow-etivcreJ plains of Siberia and 
north cm CnninLi in winter, (he hot dry Sit- 
hcra, the arid plateau of mTlhern Me.^ico in 
summer, ihc wiirm tlulf of Me'tiet), and the 
liiriic expanses of warm occ#n water in the 
horse latitudes, 

From tiiesf source rcEions rongues of nir 
invade lidjaccnt areas wTiei'C icmpcmiure and 
reoistuTc conditions are dilTcrent TiL'causc of 
their great shte ihciw air iitusscs eauM pro¬ 
found iseiilhCT ctumgev in ilie Tcginns into 
W'hich they move. Such large masyes. of uir rC- 
litin llicii chnraeterislics for u coiisideruble 
time and do not readily mix with otJier air 
masse* of dUfereof leinperature tind humidity, 
In most source regiems die burtimetric pres- 
iUte is high near the grouml and the air is 
slowly »inkiitg and spreading aw'uy near iIh: 
surface The air mass or eel! is built up by an 


ehiifiGes of icmperalcre. humidity, and sim- 
shine" or do tidiness Many ainhorities believe 
tluit these frequent changes in winds and 
vventher are siinmlating and heneiicud to man. 


indiix of air alofi; from oiher, often distant 
icgions where uir is risma und flowing else- 
where at high elevations. 

The sloping edge d1 un air mass is called a 
frotiK and Ihc slnping /.one of contact between 
two tiir masses with dilfercni diariicicilsiits 
is called u uirfatY i)T iH\umtitiuiiy Marked 
weather chijiiges normally occur along an .iil- 
vaneing front. The density of atr in a cold and 
drv air mass is greater than that of ;i warm 
liuniitl iiir ^Vh.u^ ^uch isif niiJi^sos 

cold iik slip undei tlic vvumier bliss forcing 
iJtt wiirni. ttioiil .ilr la ri^ Adlsiburis: couling 
the wurni nir then ci^dcns;tiian 

;in;ij jjfccipitiitJCJn rtf Tninj>iuie Storiiis me 
coranion and afTt-n violent iitang 
rmiiis af Air rnasscs nissy hccomc 

itsitiururvv or inniss nuiv move more vig- 
oiimhly ihjin imoUict, Tlic leiro i M Fr^rwu h 
upplied Mhcrc u entd mns> mr like 

a wdci warmer nir Jinti Tarter it ro 

rij^e The term fr^wf i^ uiied when ihe 

warm air nids^ invader a ftgion fit trolder uh 
and ui>ei> over it. Although n front refers to 
thE edge of an iiir niii^?^. when fnmis arc ad¬ 
vancing Uic surface of chscontinuit) rnEi)' cover 
a zone of several miles. 

Or 191m «ind Chnracteristics of Air Masves. 
The primary dasstficalion of air tnassei h ti¬ 
dier pr>lar t rep resented on weaihcr mup^ by 
D or [ropicaL T- A secondary division mdi- 
cates murine m oi continental c origin, I'ur- 
ther cbaracijcriiZiition of cneh miiss invc.ilve& j 
deveripuon of tH tcinperjiiurcs, warm u or 
ftjid 1 in compsirtsoii with ihc surface over 
which air \% moving Air mimes in which 
conditions fnvor stabilii) in high altitudo alfevV 
arc kthelcd for stability; those in which in¬ 
stability Is piescnr are marked « tor unsmblc 
Tbas on air mass described by the letters 
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mPku ititliciilvi thiji it is of t>cciiinic origin 
coming from pobr or subpolar regicin^, having 
rcmpcraiutes cold for ttii. latitude and season, 
and m a condition ihat would lead to insiabil- 
hy Or stomiiness. Air miisiies of this tv pc are 
ctimmon Over the North Atlantic Ocean In 
winter ttnJ over north cm Siberia iit summer. 

In North Amerkta the principal air musses 
that alfeet the ucitlher Jire 

1. Polar contineniiii ic/*) whose souroe is 
the snow-covered nonhem imenor of Cattuda 
and the Icy Arctic Ocean. This air nutss is 
very cold, dry, and stable. Jn winter It pro¬ 
vides the "colli waves" which come from the 
north and sw'cep across central Canuda and 
tlur Llniicd Stales, often reicching the Gulf of 
Mtjiicy, and someiimei mvading Florida. 

2 Tropical conlinenial fcf> Eiii' masses 
onginaie in northern Mexico and the plateaus 
of iJtc southwestern fJnited Stales, These nir 
musses arc hut tind of low humidity, and 
sontetlnics cause drought and hoi winds which 
injure crops on the Circat Plains in suhimcr. 
However, these r'f masses, are relatively tin- 
iinportam compared to The d' air musses. 

3, Important uopiciil maritime fm’i') air 
masses have thetr sources in tin: tiulT of Mex¬ 
ico and South Atiunili: Occun, Tliese air 

STOtIMS 

Siorms are tnnong the most fumijiar phenom- 
ena of nature. They provide ram that talk on 
the earth and some of die warmth essential to 
life The shifting of variable wintk brings 
clianges in tcmperutufc and many other niW 
teorologiciil condifioni. Siontis result from 
differences in pressure and produce the vari- 
ahk wTcalller so cliaractenslic of parts of the 
earth's sarfacc especially in the midbiiiudes. 
Siirne siomis ore local and arc mere cimvec- 
tional thunderslomif; of snuill e.\t£nt, whereas 
others are So large thui they may cyvei half 
the territoty of die United Slates- A sitxmi 
center ha* lower pressure Thun surrounding 
regions, and air lenik lo flow toward this cen¬ 
ter from regions of higlicr pressere around it. 
As previoEuly described, moving air is de- 


tnasses are warm, moist, and unstable. They 
account for most of the rainfall liirouglioui 
the eastern U oiled. States as the modified 
w'eaiher map (Figure 4-S) iilustnucs. 

4. The North ArliintH: (iiif': air musses 
uie cool, moiii, and stable. They have a cool¬ 
ing cfTect in summer on tin; coastal region 
north of North trarolina but supply little rain¬ 
fall, 

5. The tropical maritime (in7) air masses 
b Lhe Pacific are warm tind moist. Especially 
in wbier they may supply rain to the Pacific 
Coast when this nir is forced to nsc over 
colder air masses. Cold air may be cP in 
origin, but some miiy be mp from the North 
Pacitic. 

b. Polar maritiiae Pacific (mP) .lir musses 
are cool, moist, and stidsle. tn summer fair 
weather and clear skies preduniinate in such 
HU air mass, fn winter these air masses sup¬ 
ply important iuuounis of precipitation. 

Similarly, other cuminents have sources of 
sir musses of differing tcniperstures and hu¬ 
midity. With these diverse air ma^seti are asw- 
ciuted rainfall and oihei weather elements. 
Tltey are plainly the major factors a Meeting 
the weather and climate of the coniincnts. 


fleeted by the rotation uf the earth lo Its right 
Ir tlie Northern Hemisphere und to its left in 
the Southern HemispherB. Aif moving in to¬ 
ward the aicrni center b be Northefn Hemi¬ 
sphere thus icndii to spiral in a counterclock¬ 
wise dirBction; in the Southern Hemkphere it 
spirals in the reverse direction, or civrekwise 
(Figure 4-S#ji, 

Cytlenei. Srjmc siorms thai Jiave winds blow¬ 
ing in 4i gfner.il eireulur way aroujid low- 
jireHUre centers may cover large areas. These 
peal stomis are calkd cych»fS, but they 
should not be confused with fomudocs, the 
sniatl but destructive stonas to be described 
filter, CyeJoneii, often called "lows'^ c-r '’de¬ 
pressions" appeal on weather maps m. oval 



npitir 4^ wi‘fiihvr in fhr iJmirti fm ri N^n rmturr day. 
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Northeffi Hemisphfirt 
DeffectiDn Loa the right 


Soulhern 

Deflection to tho Eeft 


4-9 ^deiittztd mm^rmeni t*/ air *iratmti "htgk^"' mtd j2T f^roHnd 

h'h'tl in th^ Scrthmm imrf Sonihwm i:fem0ph^frr^, [Nme the conm^rctocft- 
mve frmhtm Qf tifr ihc corner of fl 01 iht Northern Hernia 

ipherr:. \ Oftticd hnes rndwate the dhertton tn tirhkh the nfr nmriert m tm^ t 
ori^muityi sohd iiue.f imtfoafe iJtr deflected mcy^efttenf^ 


or donated areas whose air pressure h lower 
ihan that of surTouading recians- On weiithcr 
Jii^ps of the United Siafei the t5pp€>si!C nrcas 
q( liigh prcRSyrc are lubclcd "higha'' and are 
tcehnicaliy ciiltcd utahyelimcSt Air de:^eeTids 
in highs* and ihe wind ^pirulii O'LJtwnrdf cTock- 
wtm; in the Northern imd tiimilerclijckwisc in 
the Southern Hemisphere* as :i ttJsuTi of ihc 
effect of the eartli^s n^tuiion im the moving 
streams of aif- 

Cyclunic storms are bdlcved to oHgmjite iit 
the eantact between cold .md wtirm air 
miisscA, Many meteorologists Liate that cy- 


doaes develop m this zone from ^ wave 
caused by fdction between two air nmsse^ 
which arc moving in oppo?.ite direcibiw and 
differ m temperature, humidity, and density* 
At the ctmincl ;tone a wedge of ctild air slips 
under the Hdpicent mass of wtum air thus 
forcing ii 10 tm. I’hc rising air etiols by ex¬ 
pansion and the cofitumed moislure condenses 
into clouds and rain. M the underrunning cold 
air gepanttes a mass of womicr air from the 
ground il is ChUed an tterhisiott. Such an oc¬ 
clusion cau^ an inversion of temporalure 
und in stab j lily of the warm , moisi ^u r. Con- 
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dentation of watiir relcj^s !ultrnt heat and 
this supply of energy itiuke^ for Iitnher 
p^insion of the uil iind rctluet[Op of its pres¬ 
sure ID form a low. Inlo thi,^ ilcpressioti the 
moves Irom suiroundiug fegionis in whieh 
pressure higher^ dntl st> the siomi increitses 
in inienshy. CLmiinuecJ condensation of 
vupof brought into the storm centers, mostly 
by wuftn air ataitscs which have ongmated 
over Dee ansi, supplies energy for perpematioD 
of the c)cJones, UitiFniXtcly Uu- supply of en¬ 
ergy is exhiiusLcd und the <tonn djiiniegratc^. 

Ai intervals of hundred'i of miles, south¬ 
ward-moving tongues of cold air from polur 
regions invade The mid latitudes. Here they 
come into contact with nurlhwurd-niovmg 
masses of warm, moist air from the tropics. 
Suiit 2 ones of contacl are especiiilly common 
near the Alcuibn Islnnds in the North Pacific 
OtTiitt, iind from Greenland lo Jeebnd In the 
N'orth Aitantie. In both these ureas warm air 
which necompanies wjinu ocean currents 
meets cold air messcsi in the Pacific from Ihc 
frigid Arctic Ocem. in the Atlantic Irom icy 
Grccnliind After their fornuilion cyctoncs 
Uiinully move eas^tw^d in tJie prevailing 
westerly winds. Cyclijncs nvay origins re in ihc 
irnpks as well is in mydie imd high hiiiiude^, 
but they art most frequent in the niidhill- 
tudes. Apparently tropical cyclones do not 
have the welJ-dctmed wurm and cold fronts 
characteristic of those of the cooler higher 
lauiudes, although not all nicteorologbts agree 
ubout tliis. 

Cyclones resemble gigaiitk: eddies in (he 
lower iitiuospherc- Tliey lake ihc shape of n 
large hnt faucer, around which winds whirl 
while rising tow^ird the center of low^ pres¬ 
sure. Cyclones vary trenientlmjaly in size. Al¬ 
though some arc only lOtl miles or less across, 
itLost are very large. 5fK> to 1 iWlO miles or 
more: but since they are confined to the irop- 
twphcre cyclones are only 5 to S miles in 
depth, tn wintCT they arc often clongEiied. 
ccneriilly in a tiorih-soutli direclkm, and imu 
^%h may he twice as long *is the other ,5tiuth 
and southeast of I he storm center where pres¬ 
sure is lowest IS a vvy.rnn usuuljy moist, mass 


of air; west and northwest b a cold dry air 
mass. 

The most rapid drop m tcmpcfaturc oc¬ 
curs soutbwesl of the center where the ud- 
v[incing cold front underruns the wanu air 
mufiS, By forcing the w'ami air to rise rapidly, 
conditions favor developmcni of severe local 
Ihunderstarmx or "line"" storms which some¬ 
times become had storms or even destmetive 
tornadoes. Tliis ^one is named the squalt line 
or ^^*md-shift tme. Bolls rainfal! and wind ve- 
[ocitifis are usually high along the squall 
line t Figure 4'Jt tind Figure 4-10). 

East and northeast of an .idvancing cy¬ 
clone, nearly stationary air of luoderatc lem- 
pemture b generally found The advnneing 
warm air mass rises over this stable air and 
the mobiurt in the incoming air condenses to 
clouds or fog and min. Similar weather b apt 
to DCCaT around ihc storm center in which air 
Is ri-^5ng and coolmg Because of the carthN 
roialinn, the wind^ that blow into a low arc 
dclkcttd, cou mere lock wise in ihc Northern 
Hemisphere, clockwise in the Southern Hemi¬ 
sphere. Usually these w'inds have moderate 
velocities; sometimes they reach 50 to 70 
mile^i per hour or more and Llten cause prop¬ 
erty' daniLige. 

The storm itself usioilly tuovrv eastward 
several hundred mites a day and may irnvel 
rheusands of inile$ before disifitegraiing. A 
cyclone moving 500 to fiOfl mifes a tby will 
cross The United Stales iti about five days, 
but The rate of iiiovement varies creadv Some 
fiorrus ajdviiDce tiian 3I.HJ miles u 
otherit go over 700 miltti u liuv. A 
m;iy sTii^te for a Jinif. ii can iuddenl) giiin 
in speeii and inlcn^ity. uf il mfty disintegrate 
and ceaw to exist. 

Cenain tr:ii:t£S tiic commonly fotlotvcd by 
cyclonic storms. Tor example, in winter most 
lows enter the United Slates near Pui^t 
Sound, ioop across Uic country in u sonth- 
c;is.lerly direclion to the Mississippi Valley 
.ind thence tmtilicUMwiu-d, and coni in ue on to 
the Atbntic Other storms enter the United 
Stiites fnmi the smith west and move in 3 
iKiitheastcrJy direction. In summer the paths 
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of ibc IcFws are ^n^ritlly farther north than 
m winter^ The diagr^Lm f Figure 4^11) shows 
rhe cihsiojiiory patJis For slomui of ibc NorLh- 
ern Hemisphefc. 

As a low passes over an observer, a defiitlie 
shift in the wind direetk^n h uf^tiiill) noied- 
GeneriiUy, wineb in front of a stonn are warm 
and blow froin the sourheast, while back of 
the tow a cold wind blows from ihe west, 
northwest, or north. A cyclone approaching 
frnni the w^esi Is tisnnJly preceded by rbing 
temperatures and a falling burometer. High 
light cloudv—cirrus und cirrostrulus—mute 
their appearance. Liiter* kiwer and more 
dense mmhostraius clouds supply rain or 
snow^ As ilte storm moves eastward The Tem¬ 
perature drops> the barometer rises, and the 
weather clears witii arriva] of the cold nutss ol 
air wesiw'aixl of die ^torm center^ Tims a cy¬ 
clone U preceded by warm, cloudyiiru) riiliiy 
weuihcr ^nd is followed hy dear and rela¬ 
tively cold weather after the slottn has p^psM^d. 
The cold air mass following the luw' is high m 


pressure bccattse it is cold and drj^ essentiaHv 
this Is an unticyclDue. 

AJcJJg the squall line heavy dark ctcuds of 
the thundcr«iorm type liften develop and 
i(unTetinies are associated with hail. Espe¬ 
cially in the warm ^oson local thunderscorms 
may occur almost anywhere in the warm sec¬ 
tor of a cyclone. Tornadoes are usually in ad¬ 
vance of the squall line because the cold ak 
conics in aloft well ahead of She surface cold 
aiir and oceasiotmlly helps; lo s^use iSO much 
turbulence and local insLibility of the sdr that 
n 10 made develops. 

Sometimes one ut both arr masscifi in a cy¬ 
clone cc;i5c to move; un aniicvLione may be¬ 
come 'iO well established that k la^ts For duys 
Lind weefci. Then wealher in Oie stationary 
area may show^ little change for days ai n 
time. For tiample^ surface frigs miiy last 
mnny days in iissocialion wkh n fiuttiinary 
4(1 Iky clone in winter; in summer, a '1icat 
wave*^ may wcuf in u dry high-pressure sur 
niujss m which Ihe sun glares down for long 
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perkKls from 3i clDuUICfei U For :i coniid- 
ernbk ^ime^ u wujm ^nd iiiDivi ak con¬ 
tinue^ U> rise ov«;r ^tuiionary ciDid At in about 
the Siimc the result may be ver) hea^y 
rainfall and probably serious fl™ds. 

Cyclones are [iiore nunicrcius or more se- 
vcjie in iome years thari in odiers. Stvme evi¬ 
dence ^hows thal (he number of lows tends to 
occur in cycles. For -ievemJ year^ slorm^ in¬ 
crease to a inuKinium in Frequency and 
strength and then liecreave to a mirLinium. 
Sonre LfUihLOrities recognize an M-ycar cycFe 
and [mother oF about 35 years* duiaLion. 
Others suggest there may be a saving measured 
in c^miutic^ rather than years. Bctucen abun¬ 
dance of cyclones and Ftequency of sunspoty 
there seems a fairly close corfespond£nce+ 
w^htch suggests that pulsating radiation from 
the sun may possibly account (or vurmiions in 
stormirkcss. Scientists do not agree about the 
cuu^e for cyclone^^ however; more than ont 
FucIot may be ittvtdved in the focniLiiion of 
these giant whirls in our almmphemc. 

Thunderstorms. TliunderstormsH u common 
local phenomenon in hot wcuther*^ often uc- 
company ureas ol moderately low prejtsure. 
TJjc ^torm may originuk fAim convcciionul 
overti.Erning of heatai humid air» nr it may be 
iuisociatc^l with cxiensivc cyclonic tlisturt>- 
■inees. Heat or convectional thunderstorms 
may occur almosi daily at certEnn ssra^ms in 
rhe calm humid equaiorEal regions. ScciiEcred 
thunderstorms Frequently come tluring ttsc 
afternuem or evening cf lioL duy$ io humid 
pan^ of midlntitudes^ generally developing 
on sultry days. uir, heated by radiation 
from the eardii expands The in this 

;iir is cooled by the expanT^ion and thus con^ 
denies to form a fckt-hoTionicd cloud That rup- 
idly grows into a lowering iJiurtdcrheud iFig¬ 
ure 4-12). Surtacc air moves in toward fche 
low-pressure arean which develops and Fotciis 
the w’umi air upward, and the thunderstorm 
begins to operate, timnr Neguir, the thunder¬ 
storm moveji with the prevsilmg winds until 
ds supply of energy is exhausted and it disin- 
rcgraiei- 



t .tYnr^n puth.\ i*f iht^ S^tirfh- 

rfit t ihii l/le MitruLt It'nd iu 

d^veti^p UV4T .1*^17 } 


CondensaTion of moisture and the formation 
and sc par at ion of raindrops develop 
ctcctncity. Some scientists believe ihar the 
UiTger drops carry positive electricity and 
smdlcr drops bem negative chiirges* Small 
drop are blown away or are lifted by the ris- 
mg current of hcaiud air into the cloud top, 
where negative electricity colbcti;. The can it 
IS usually, liur not always, negatively 
churgedp When suflleicnt difference of clccirie 
pcicmial hiis developed, possibly mi I lions of 
volLs, liglitning paiiiscs between two oppositeJy 
charged cJoudii or from u cloud to the earth 
(Figufc 4-13). Passage of the lighiLnlng rc- 
i]uirc$ only a snuill Fraciion ot a second. TItc 
(ligh temperature of the electric tlas.b hcais air 
through which it passes^ causing a terrific ex¬ 
pansion of gases, which produces the noi&e 
culled t/iwnder. Retkction. of sound wjjves on 
clouds and other suiEuces cutises the reverberu- 
tien o[ thunder. Heal llghming Is only die re- 
iketion of diGtum lightcilng on clouib, 
nwiiiderstorm? may he aceompankt! bj 
torrcnrial local rHins or cloudburst. Ai other 
times the tower ait may be so dry that falling 
rain is almosi evaporated before reaching the 
ground In such cllscs lightning sets many for* 
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■-Ten (utw?5ii(ymiie5----■ 

4~ll 0 iheorn<c^i rhutfidi^r.Mrfrm, Warm mmahk mr^ 

tfihd ^/iih irrMiTiiirr^ iav^nds whili^ coidtt. irwr^ srahk* dir dr.tcriidf; kriwe^fii 

tfM flvil. ^quiiil fnitt mrd hitii r^na/l fr0§n tUfbiiiriWe. Th& 

iu/miin>Jjif f>/ the ttmm twtJtfm W dtiri rimjidotthnhm wt*’m rhmiift 

vmmiltii eUftith m a hi^iter ie¥eL und iighi-vokirrd foumkii af rimdt 

in dte i'irritiframA 'anvil,*^ 

e$T fires, espccidlv In ibt niount^tfii of the 
P[ii:ine Northwest A series of Jocai hgjuniTTg 
storms ibid fumishecl little rain has been 
known to set over 11X3 fires in one natmtiul 
forest in Idaho Lighutfng may suddefily 
chiinge 0 tree's $ap m steam, !ip1itting the tim¬ 
ber and reducing it to kindling wmd. Wind 
may btow into ihunderstamis and ftroiind 
them witli giilt violence, causing damage to 
property. A spovlal danger comes froni the 
outrkishing squall of cold aJr prceedkig the 
storm. Thundersromi^ nia) have greut tu/hu- 
Usrtix bec«iu<H; of the rapid rise and descent of 


air currents ITiis mdkes the ihujidcrsiorm 
liangerQus to aircraft 

Tornodoei and Hurricanes- Tonladi>o arc 
mosi common in level cotinicy like the Missis^ 
jiippi Valley I especially dormg ihc ispring and 
early summer. Tn 1955, S70 [omatloes were 
vccordcd in the Utiiied States; 1957 
j^ly as many (Figore 4-U), A tornado in 
Mardi, 1925^ killed persons in Illinois 
mid indinna. injmed 1,9 HO, and did 16 milJiDn 
dollnrv in property damage. WintI velocities in 
a tornado usanlly exceed 1011 oiiles per hour. 
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Liirg« dilfcTVTicts of pressure within shon dis¬ 
tances account [or the high velocny. Most tor- 
tizidoes kidvancc from 25 to 40 miles in im 
hour. Ihesc storms fcivc lumiet sfiape. 
Near the storm center^ trees, hou^i and 
other structures may be almost cuiiiplctcly de- 
stro)^. Fortuaaiely ^uch storms are imalt— 
ai^eraging nbouf 4 <>t} yarils wide-—and rareiy 
travel mote ihiiu 3 few score miles before dis¬ 
appearing. lomacJoes most oiten develop in 
advance of the wind-vlidi line of strongly de¬ 
veloped cyclones, ihai h, near the ct>niuct of 
warm iind cold air masses. 

Hurricanes generally occur near the k^rckriv 
of the tropics. Th<;s4> storms are as extensive 
as cyclones: their destniCTive force approaches 
tMt of toTTiiLdocs, Wind vclocitjes often ex¬ 
ceed 1(10 ntiles per hour. Tropical cyclocies, or 
hutrkanes, niosi Frequently develop in sum¬ 
mer and fall, nicn much wiirmth and mois¬ 
ture have iiecumubted In the tropic^ -itid ihe 
air in higher latitudes has cooled otl with ihc 
retreating sun, giving rise to the unstable con¬ 
ditions tiiiil create burricancs. 

These ^^toinis are aceompafued by tnireti- 
lial r.iinfnil ^ind cause damage by both winii 
and Rtx)d, After the hrst id tuck of ihe wind^ 



Mrikt.^ ihr Empire Sfaie 
j\i' H' „ .V> Y I Phiiiti^mpJt hy L 

tklrui^-, tminety o/ U-S. father bureau.} 


Figure 4~f4 Afimtui iomaJ^ 
frequemy in ihe f0^re^*^ Umh-il 
Sktiet. lAiinpied hom iVeHihef 
Burvuji iimi rhf NViV 

YiH'k TimiLf.1 
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the cenief» or ^cyc* of a hurricane is culntp 
TIicn. when the storm moves on, The wind ft- 
turns with renewed violence bur from Ihe op¬ 
posite direction. As with cyclones, circulution 
of the wind^ of hurricanes k coontcrclockwise 
in tile Northern Hemisphere unJ clockwbe in 
the St^uthem Hemisphere. 

Hurricanes oil soutlicastern AsiLt are cahed 
lyphooits. They frCqEiemly invade the Philip¬ 
pines, sQuihem JLipan, the SoLith Pacific, and 
the Indian Ocean. Hurriennes that alicct 
North Anieric 4 i comTUoniy oiiginuic essst of 
the West Indies, move westward m the trade 
winds, and sometimea travel northward, strik- 
ins the Gulf Coast or Floiitb, and oemsidn- 
olfy the Adamic Coaat iis far north a$ '^cw 
Enc.tiind On low coasts much damage re suits 
from high waves and ihe piling up of ocean 


wmer by the wind. Jmeo-shy of the sienna de¬ 
creases iU thL 7 move inland^ since the energy 
decreases wiih the le^iiscned condensaiicm of 
moksmre If a troptcal hurricane muves north- 
ensiward up the Adi^urtic coast, it becomes a 
"nor caster,"' so muued ticca use the wind 
blow< tow LIT J ihe uppriiiiching; storm center 
from thm direction. In Septetnber, 1938, a de¬ 
structive hiimcune struck New England ^ Fig¬ 
ure in Ociobcr, 1954, two hurricanes 

caused flood and w^md damage altmg the At- 
luntLc seaboard. Tn August 1955- a hurricane 
caus^cd the deaths of neariy 200 people and 
damage e'Siunatcd at hundned^ of millluns of 
dolliirv in Pennsylvania, New York, and New 
Ejiglitndt chiefiy from flocNli. produced by 
rainfall of much a$ 20 inches In 24 houi^ 
tFigure 4-t6). 


WtATHiR A NO WEATHER FCt RECASTS 


The eondilion oi the atmosphere at any one 
llmt constIIutes the weather. Temperature. 
humidJiy. air pres^wreH wjn±s, and othei phe- 
nofiiena chameterize it. Climate represenis a 
composite of weatlier conditiernsL over n long 


period of time. Weather and dimnte are af¬ 
fected by directness of the sun's rays undt 
length of day distribution of land and water 
hodkSi uhilude, positiem with respect to 
mountuiti-v,^ lur pressure, vtorm^ and their frt- 



4 ^i.^ Nurritimt JtiiJi- 
in Ac'Vi i 
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jfAiHi, Witrrmi^ry AtnsMichu- 
lem of L'..V. 

U'eufher Hnrrtm.l 






Ftsurc Fityoit ilnmaiie in t95S nt Tomtigwit. Connet iirui, fmlofifs. 

[Ptwtii^ritfih, (xwd'jy tif Aitwrititiii iimsi CvriiffUfiyt) 


^^uencVr mcjvcTtitfii^i of air mussel, iinil winds 
jiRil oce^m curreitts, C'Jiinjle is not only die 
ttvcryge of all weallicr condiliuns bul also 
lukci into itccount ihc extremes or variatiotrs 
wfiieli may oceiu id departures from Dveruge 
condilioru. 

Forecostrng^ Cycfonit WBDthnr* The U-S, 
Went her Hureau forccusis art liiised primarily 
On the passage of [ows and highs aetoss the 
nation. W'lien lows appear ofT the Pacific 
Coast, they usuaUy follow recognized paths 
^leross the country. H JJie storm follows a 
Luuid eoumc and moves eiistwurO about 500 
miles eiieh day, warm and rainy wenlher wjU 
advance aerms the contincni ,u the vjma fuie- 
Afier The passage of a low the nornuil wmiiher 
in the high that follows ts likely to he L-iciU' 
and colder. Weather Jiiireau forecasts are 
made for » few days ia adviinco; (hose for to¬ 
morrow's weather are correct tilioul yi.l per 
cent of the time. Forecasts fati when siorins 
TTitive faster or riiort slowly than the normal 
rate, change directions, 01 become neatly sta- 
nnnary for a day or mort. Siontis ulsd occa¬ 
sionally disintegrate or suddenly gain in 
sircflgi and dcstructivertess 

Tltc weather of the country ts prnfiiandly 
arfecled by cyclones Wiien lows cross the 


sou them Uni led States in winier. usually a 
‘'norther” or cold wave moves in from the 
Arcnii; and diilts the interior of the country. 
(hi the other hand if the low crosses the noitli- 
cm United States, warm winds ftoro the Gulf 
of Mexico bring mild and usually rainy 
weather over most of the interior and caslem 
sections of the eonUncitt. Sometimes a moss of 
air stosnates and fail$ to udvaiiee as usual. 
Under this comlilion. it u u,'arm air mass of 
high hurridiiy, say from the Gulf of Mexico, 
continues to How in hind .md precipitation re¬ 
sults upon contact with cold polar air. ifre re¬ 
sult ing rum or snow is localized Over a limiled 
area. Thews prolonged heavy rains may pro- 
duce destnictive Hoods, or snowtal! to dcpihi 
of several feet, blocking highways and ruil- 
rotids and disrupting irafTic and bum an activi¬ 
ties in general. 

t/.te <jf weatfirr iorecf4ttit. Forecasts of 
weather mnsJe ,t few hours to several days in 
advance serve many people both in theit busi¬ 
ness enterprises :md their places for rccreu- 
tloit Farmers need forecasts for fair weather 
or of rain during haying, liarvcsting. and 
fruic-pLcking sciisons. Growers of citrus fruits, 
pcudiw, and other cnips need to know 
whether or mil fiwtt will occur In order to 
prepare for the low tempBraluris thai may 
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Figure ^-17 Sfiiiidi&d in.UrnfHvtii ihrUt^r for co-^ 
i^pi'ruih'^ livt-itiher tthu'rv crL {pVrtif dmi *he oi>- 
strrvtiJiitm arc madt iii %tit tj^prn ipitct mrt Iw 
dnuiy surmmdtyl hy \hrtifdn.-t%\ i The 

ram f^^rgc smmh nrr of the sMirr^ The dor^r 
pf ihr rmtntoienf '(hcher i> open. Shefrer w wrtf 
\*entU{iUd by ^ttti hy otr itnd§f 

ihf ro-Gi. {Photm^roph. courtesy of ihe fJ^V. 

damage ihcir product- Shippers sending per* 
ishiiblc fiKhS^ by triiin sl^ould fcniJw the prob¬ 
able ieni[>er;mirc cxircnies lo prcHecK fruit and 
vegetables while ni tiansit. Snow survey's 
made in the itiiiuntamLitis region^ of Llie wesl- 
erti L nSted Ssatest indkate the nmount <sl wa¬ 
fer itvaihihtc for Irrigs^fTon and ]|>i>wcr during 
the succeeding suminer. River llood darnings 
form q part of the larecqsl work oi ihe 
Weather BiitciEU. f orecasts of fire haZEtrds are 
made w ficn forests Jiavc dJicd out liuring liob 
dry* windy day^ ivlicji forest fires niighi 
spread tjutckly. Siocknien need wuminp of 
cold to team wbttlier sfeet, or 

blizzurd^ will endanger livestock. Resort ojv 
cralors warn to kfiow whether parLieulDr days 
will be rainy or dry and hoi. (.ommereEat hih- 
cJtncn watch the forecasts and tinjc Lfteif ac¬ 
tivities jccordingly, 


Forecasts are especially valimble to the triins- 
ponaiion indusiry Adnunkiraior^ retiponsibk 
for highways and streets use forecasts to pre¬ 
pare for snow removal, Sliip tiecd hurricane 
wiirniiip so that they may seek: protected har- 
bor;^, and inhabiiLints ol exposed coa^sts need 
10 know when u> Ike inland for sufety hefune 
Ihe urfivLil of fierce gules Air lirte^^ ^eek advice 
aboiii Flying wealhei that will he cncoirntered 
along courses to be Ifown by Ihcir pFancs. 
Cloudiness, fog- visibility, thunderstorms, dust 
storms, wind directum and velocitv, probitbil- 
ity of sicet, rain, md snow^ are anione weather 
cijuditifins which concern aviators. 

Cooperative Observers emd Weather Initrv- 
menta In colIccttfSE vUmatic data* The (J.S. 
Weather Bureau haji the cooperation of itiou- 
sanda or viilunteej observers who record mas- 
trnum and miniiTium teniperaiuies, nmuiint of 
niinfall. snowfall* CLvndifion of ebudine^^x 
wind directions, daic^ of killing fronts, and 
other phcnOTiicna. The data lUm collecled 
supplement those secured ihroush regular 
weather siatiuuis [naintamed bv employees of 
ihc U-S. Weather Dureau- 

A cooperaiive wear her observer is fur¬ 
nished ii rain gquge and maximuin and mini¬ 
mum theriTTOnieicFs The rain giiitge is a 
cylinder with a funnel-shiLped un^yr which cot- 
tects ram from icn timers the area of ihe cyl- 
indc! (Figure 4-17). Depth of water in the 
gauge is thereby rruignUicd Icn tini£s and *|o 
inch id water collected represent inch 
of prccipiitiiion. I he imtilickt iimoimi that h 
reeoriled. Snow ty melEcd to convert it iritcj 
inches of rainfall for the record^. Usually 
aboui TU inches of newly fallen snow k equiv¬ 
alent to ubtnit I inch of rain, but snow- may be 
lighter or Ucruvr than thk. 

All oidinafy thermumetef coTivst^ of ii cap¬ 
illary iuItc iiitached to a bulb cimiaining n 
fluid thill expands and contracts in the tube 
in accordance wilh tempcmiure increase or 
decrease, thus permitunp rcjidiiig of ihc tem- 
pcralttfcs. A ntaxinittm tbemiometer Mas u 
constricljon in the tube jmi ubtive Ihe Inilb 
whidi LaLi:«i the column of mercury io break 
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when the leftipcriiturc f<iUs, kitving Huid tis 
record the highest teni|)efalure reached. 
Whirling the niaximutn thcrtnontcier forces 
the cxjces* inerenry to return to the hulh ard 
resets the instrument for the nesr reading. A 
minimunt thciTtioinetcf hcis a doiiblc-heailcd 
nin in the tube which is pulled down by the 
surlace tension of the fluid, nlcohnl- Alcohol 
Is used because it lias □ lower freezing, point 
ihuti mercury t Fifitire 4-1 SB), Whcit tlie at' 
eobol h heated, *it citpaitds nbove the pin 
without moving iL The reading for the lowest 
temperature >incc the hisi observation is made 
on the riglit’‘hand head of ihc pitt- Tits instru 
mcnl is sei hy ripping, and tlie pin ^lUic* down 
Ihc lube to I'hc end ol the coluiitn of aicotml 
After the Instiumcnis tire set, boilj llie mnsi- 
mum and minimum thermomeicts me left iti 
rest hori/onlalty until the next ofcsersidion 
Official Weather liureau stations have Hu- 
loniciiic devices for recording rainfall, temper¬ 
ature. and pressure. Thai for temper mure ^ 
called fl tfwriito^ntph and I hut For pressure 
called a htirogrupfi. Wind velocity is measured 
by an iuu/tuimt‘ltr. 


ARY 

Because ot dstTcrences in iii>olflii‘m related ip 
time of vear and biitihJe there »te vunanons m 
heatmg of the air which result In changes in pi- 
mospherk picvaiic. The mulling pressure grad^ 
enls then caovc uir movetncnis of all rvpe*. hoin 
horizonUil |wtnd*> and venicul (currentsI Since 
warmth is uneHUallv Ulsirihuicd ihrough the al- 
mwph.-ic. simre part^ of the cailh nre otf- 
muntlcd bv Hiir Hut li mbiJvety wnnii ami Hshl 
in wcffihl; here ait lends io itnft upword Of K- 
forced (o rise. Where air is relaiivcly cooler and 
heavkr, thi; drill tends m be dcwuiiWiinl -Mi ce- 
ample dl these ccmvEtiioo currenis h (he 
lutid^atiJ-scri breeze .Air moV’^'hts of ex- 
teni produce a patitm of air cireiiUiiiut—me 
svind zones—on the Tolutitig glol'e. 

The iheotclical pattern of wind clrculaiioti 
poleward from the fHdiiW'f thows doldiums. 
irades. htnw lafilmh-w. pjevailinit uesterlics. mb- 
™,Uu lows, and (K'Lit high* or casteriics Above 
tlie siirface wind-v muv occuj jet sireums-rWimfs 
ot high velocity lliMribuiJon of contmcnis nnd 




^ ffurf i\t mu.xUtrnm 

sS'<rfr ihc r^iiyiririU^n ihtit hoUt^ ihc mcfciiry ai 
the nuixitiutf^^ ^crmpivdlJiw ^rj^ivrcrfi/ Htttii ihc lin- 
slttimcnf rs Fcsci by thf itbACTYrr. S 

iL •Mimmrtrn iAtriHrtiw*'Jirr: | Vi?ir fhi> intu/i 

float ihai ifjiinaic’i thtr tmes^i tcniprHtiif^c 
rcfiHiins there utiUi the ob\rrvvr resris the imlru- 

C\ Onhtiitry torreurialt or hqmi, ihrr^tmrnrier. 


inierfcm vi/ItVi naminl ^iicxzciSiDn of wintJ 
ticlK cftpccLutly ifchinr fnonswn Hltm to- 

i/fnTil Aiiff m Mimmcf JnJ Aiut ai Assy 

in winicr Estch bcU fiirms cymtilLs: ionc. 

Wiih <li>rinciivc f^iurdlt and rcmpcriiiuie ningo, 
Tlie mii) funlitrr 'ftubdivirtcd liorn fhe 

iif IdtJilLiiin respect to riHUinlains, 

oceans and conLLnental intcilors as related to 
wind directboBs- 

(.'yclouic sKirms wtlh certicrs ot low prewure 
and \pirjlitig wind sivtcms are chatuctemtk ol 
iht prevailing wesierlics. They develop nt «m- 
(jcia between cold and warm air in.i»se«. Hurri- 
ciinus form above tropital swair* near the ouicr 
edpe ot the trade winds, lomadoo usually de¬ 
velop in sulin weather on htoad low lard* in ihc 
zone of prevailing wcrtctlles. ThunJeriuomU are 
a focally important jouree of ramfnll and arc 
most eommofi in humid trnplcs and interiors ot 
TTTosi cYTtittnenti ui Itie westerlies. 

The US. Weal her flureuu Usue* weather lorc- 
casis ol crcal valuf Id the public. ni«c forecasts 
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are oti in^ivemciiu of cj'clorita uiid cold 

and vaitm wbcb ni^sociiiied wJtli appiopriale uir 

Weather In North America h efFccred chielh 
by the dry aad eoLl air upicaJ of noilhcm 
C^aUa, hiiiriEJ and coo\ air moL^ses over the 
North PtLerhe and Alluniic Ocean^i, and the huinid 
v,urm air raai* over ihe Gtilf of Mexico. 

Oudit^e 

\^indt 

LocdJ: Ikind and irionnlali) imd valley, 
Chinook 

World eiictilatloii, uJTected by 

ft‘Oin t^npfraiarr 

e/rwjf^j 

Eiirtli'i r/tSiili&n 

Wind 

DoMrumi. inicrlfopieal front 
Trndi!® 

QUESTIONS 

/- What ihotild he jnekded In an Cidetjuiitc de- 
^cdplion of the wcaiher ra ycur home lociiliiy? 

ifi the weather m freqticnl topic of cdH' 
ver^tion? 

i. Under what conddiops does ^moke scnle tn 
induAtnsi itrca»? 

4. fn a eyelotie 

Whut h I he prmure cumtilEori? 

Which way h ihe presjiurc htopc Jireeted^ 
Which way will ll4 wtrnJ probably hbw? 

What weather may he expeeicd near Ihe cen¬ 
ter? 

Will the Wind direction he elnckwi^e? 

5- W'hicb side of a niDirnttiin in the northeast 
tratic Wind zone will he ihe windwiifJ side? The 
leeward side? 

6, Whal svmd and calm zonei would he en^ 
eountered if one ivcr£ to move from the oquabor 
in ihe diret'iion of the North Pole? 

f. The OiLind of Coha H locuicd \uA\. sotoh of 
the Tropic of Cancer. 

Which side of the island l^ccs prevaLllng 
Winds? 

Which Side wdl ptobabh neocive heuviesi ram- 
fall? 

which Side would he mosf dangerous for navt- 
gatitm? 


Hor^ hitjtudcs 
Prev.idmg wcsiertics 
hubpolnr lows 
Kolfij hij^h 
Spectof winds 
Monsoons 
let streams 

Atr masses Pftd »or£# renians 
Polar ‘ continental or manne 
Tropical: ccmiincnial or niArlnc 
Si a hie or ttnsiable 

Storm I 

Cychuies of middle and hi^ Ealitude^ 
Tropical cyclones thujTti::Ane^f 
ThuniJcr^ornit 
Totniitkici 
WBather forarotls 

R^Liitudship lo “fronlii'* ind cyclones 
UttofuLuss 


If A mass of iii7'ii!|i flit movt? into cooler lut- 
iriidtjs and comes in confer with gir of cFks 
churAtncnstics, whai weather may be expected 
near the ionc of toniacl? 

9* Whai ute the proipccis for pri;sipitalion 
Oo a low kliiniJ in the southe4^ trades? 

In the vicinity of ninibo^irAlus cloiiiht? 

Over centnd GfcenLiad? 

During a pronotmeed Icmperatunc inversion? 
Ill the horse Lulilude^? 

)C^ Kcprudijcr I'rom memory the fTpproximai^ 
pn I tern of the wind Hind culm £ones on the face 
of the earth. 

fi What arc some ways b which torec^st^ 
rniide by the U.S. Weather Bureau arc useful in 
your tocatiiy? 

1^, Describe the chiinges of weaihm H> he ex¬ 
pected AA a cyclone upprnacl^^i pasisci over, ^nd 
recedes front u Jocality, 

/i. Name three devices Intended lo make living 
conditions more comfortable in »pi!e of unpleas^ 
dill weidhen 

14. Compare the UfiuaJ wldtcjr storm wUh ibd ot 
siiimmer in the intcrkir of the UuiJed Stales. 

15. Wliiil cortJittnns favor the lomtx^tKm of 
"Eimiig'7 

16. What prcparutiuiis usually are mndc in and 
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uround /oui hcunt.’ ui 4lxiut ihe tlmi,' lot ihc 

chHngt oF (rom Fill lo imd tfom 

tprfng to ^umniur? 

77* Whai thanks ff any in the weiiihcr have nf- 
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Climate affects m&ct tn a. muititiidt of 
Ural'S and Is probuM^ the most Impoilunt at' 
all geo^rapllii; clemcnK U is an impojrinni 
contiol aver ihc dislribuiiun cf ptanl and ani¬ 
mat life, hente, climate ejtem & I urge inflii- 
ence upon foods pnMluccd m any given area 
uhd materials available for shelter and doth- 
ing. Climate may bet as a barrier b) die mi- 
gniibn of human, ununul, imd plant lifet It 
mnrictlly adecK man''s heulth and energy as 
welt i\i his uclivitiev ^nd inditMries. 

Temperatures, rainfall, winds, and weather 
of the world as described in the preceding 
chapter, wlicti observed over long periods of 
lime, produce a ueaibcr complex ihnt may 
conveniently ire siimrnorized in map form. 
The isolhenniU map of the world fTigure 
3-^1 represents the observations and means 
(averages) of the world's temper;)turts. 

7<f 


The Mean Annua) ItDlhermol Map of the 
World- In general the isotherms as they ap¬ 
pear on the world map of surface temperature 
regions tend to follow the parallels: that Ls* 
they trend cast and west on the eardt’s sut- 
faoc- Tibs is to be expected, since ilie earth’s 
position in its orbit is essentially stable and its 
axis is constantly tilted in one position, di- 
reeled lowaid the North Star at an (ingle ap¬ 
proximately degrees uwuy from its ver¬ 
tical position. This stability of ihc positjon of 
the axis exposes pans of the globe to the sun’s 
rays with great regularity and (because the 
earth’s siirbice b curved) controls ihc angle at 
which tlic sun'x rays are Deceived at any one 
point on the earth. 

Uniformly high lenipcratutes of the 
earth's surface, year in and ycor out, arc 
found in regions of low latitude and tow altt- 
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luJe ne.ir the cquuloi. 11 Is in this paii of the 
worldi, between ihc Tropics of Oncer anti 
Opricorn. ihui the ednh receives two miiK* 
ima of solar cncrg> when the ?un appears in 
ihc zenith twice each year. Funlicrmooe. the 
sun's rays pcneirjie the jitinnsphcrc of ihesc 
\ov» latitudes directly, thereby providing 
^Tcater amounts of solar energy than La lii^er 
liiiitutles where rat's are otiIii|ue. In tropical 
regions, diiVs and nights die of nearly equal 
length alt year long, thus providing a rcguliir- 
(TV in the earth's heating which is impossible 
where seasonal changes of ternperatuic are 
great. 

Similarly, a* shown on the IsotlicriTinl map, 
those parts £>1 the world which are rear the 
polar reeionv receive smaller iiniounis tif eolar 
cnergv-. There the sun is never in die zenith. 
Only a single period of high insobtinn occurs 
when Ihc sun is near the Tropics ol Cancer or 
Capricorn. Furthermore the sun's rays ihiii 
reach high liilitudes must pcnclralc a great 
thickness of atmttvphere at low angles, consc- 
quentty much of the riidiiilion K scattered. 
These ars uiimnfi the fiicltirs wlikh CKpbin 
the reduced itmounr of iusolixlion and heat 
that Is common lo polar regions compared 
with that of tropical regions. 

The wwld isodicmial miip shows a pattern 
of lemperature distribution in ickiion lo 
winds, p,irliciilar!y between 4(1 and hO de¬ 
grees m middle latitudes of both hemivplicres. 
Here, where winds from the west blow- siead- 
ily over (Jic oceans. I hey lend to moderjie 
the temperatures ‘if the vvest (windwardl 
coasts of conlinents. This is ncdiccable (fl ihe 
Pacific \oithw«i, ihc Brlthh Isles, France, 
and the Low Cuunliies. stmthern Chile, and 
Vew Zealand In contrast, the castem I lee¬ 
ward) coasts «( midlatiludcv usually cspcii- 
cnee higher average summer tfinpefaturcs 
and colder winters than the west consh. This 
is Ohscrvahle in ^ew tngbnd. Korea and 
northern lapan, and Patagonia. 

Sligiit differences in ternpcrainres <if ocean 
currents alfccf tlie coutscs of isoihenus m 
ctxislal legions and over the 1 lie map 

f Figure |5-2j indkiltes that the cold Pern 


(liumboldti Current (laws northward along 

the wt&Tjern SouSh Amencu; ifils 

brings subnetnii;iL tenipcfiiiuics to th^ coasts 
uf Pem and narthem Chile. Simikdy, ilic 
n^ool Bccigiieb Currens. chills the southuesi 
coasl of lAiricii. The Csi.^m-urd exiensions of 
the Japan Current and the Gulf Stream bring 
10 southern und coastsil Norway lem- 

pet;irurei ubovc nofraul for [heir bliludcs 

The clfcets^ oi ultituilc on temperaiurc do 
noJl 4 ippe:ir llic i^orld isothermal map, be¬ 
cause in drawing mups of this lype the *fh- 
s^neti motinuiin lempcratuKs i^re ehanetd id 
read as though they were at sea tevet. This 
practice ol 'Tcdutlitsn to sea kvel” makes 
Lemperature figures comparable :iiid ebnu- 
nates the cCTect id ahitude on temperature 
readings. 

Thfl Mean Annuftl Isohyatol Map. Tl’te ilistr^ 
biuion of precipilalion over the world thfiiugh- 
emt the year is usunhy shown on a map by 
hues that conncci ptuces having (he sunie av- 
emge aiiniial prcctpiiatlon. Tlicse lines arc 
known as iji>hyins. A study of the prccipna- 
lion distribution of tlic world trigurc 5-1 \ 
kiids [o the rollowing eoncinnons: 

I. Some efleci^ of tJCcan curtenis are ajv- 

piirem on the precipitation map, since air 

utHjve warm tu asses of water can contain n:!- 

aiiveh large amounts ot wuicr vaftor. IF This 

iiir is ccKiIcd siiJljcienllv wP^n it reaches eom- 

pyratively cold wes^tem coasu, H provides 

heavy rain or enow fur tlie land surface. This 

account' for ihc large jiiitonnt^ of riiin on 

r^nnhwe^tern coatit^ in northern huitude^— 

for esaETiple, on Vaneouve/ tsJand and m 

soiiihorn Alaskii. and in Fire, Scotland, and 

Norwuv- On the ollter hand, cold currents 
# 

provide smiili amounts ol mom uk for on- 
fliofT locaJionsH jn soiithwesicm Afrieu. 

2 VVtsifd predpitution maps sliOvv ptainly 
the effeci ruonniaifiv, for moisi air ul mii- 
rific ongiTi foroed lo rise over niountnin fangeis 
provides heavy rain and ^nuw in western New 
Zealand, soiirhem Chite, and the htghlands nf 
Lhe ScandinLiVian peiiinsulu. 

Ir it is api^arvnl that LIm: heavy rainluU in 





Figure 5-i Dkir^buikm oI iv&fWi pre^iipmUm, 
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iropicd IcivvliiriilF im the isohye^iil ni:ip 

Ls related U> ihc high Jinrtuyl iciriperulufcs oi 
these regitjns us indicated the isotherntul 
map (Figure 3-6). The e^iplunuiian lies in 
ihc fiict Uiit u arnj and moist air of th^ tropks 
c.^pand^ and ru*e# a* a result of convection, or 
from a diflcrenee in den's!ty of two air musses 
in ci'utiitct Li then cotih iidiabuiienlly und 
cannot con tain its mudi mokttirt ai high iilti- 
tudes a:i it can hold near sea level. This excess 
moisture then becoines condensed and falls 
nfi heavy' rains tluoughout most lovs-Uuuude 
regions. 

4. Seasonal ehungc^ of \^'ind direction, 
combined ^sith mountains^ .md rain resulting 
from eonvcclion, mainly account for the pat¬ 
tern of raLnfa!l in Eo^v-latitude monstHjn nc- 
Uns provides sharp contrasts in i^lnd- 
^■ard .md Jeewnid coasts of Madagascar. Nes\ 
Guinea, and other tslamls, as well as the Mal¬ 
abar and Coixunundel Coasts of India, unci 
the southern and northern slopes of tlie Hi- 
miilnvas. 

5 Tn general, those pans of the earth 
v;hiLh lie "distant from the seas—that is. in¬ 
teriors of c<mtincntul ma'^es outside the et^ua- 
toriai regnmy—liEO-e little access to moiiUtire. 
and their annual supplies of rain and ^ow 
lend to he small. Henoi^ the great continents 
tend EO becemse arid and semiarid in their cen¬ 
tred parts. This is particularly True of (he larg- 
c!^i litnd muss. Asia Generatty the of 

continents receive miu-vituLiiD rainfall m sum- 
Tiier when cominenial tempcraiuTK a fc )i ig 
esi and pre^sure^j lowest, u eomhinutton ihat 
clius 4 ^ }tome inflow of moist Air from ihe 
occiim. 

ft. High latitudes usually j^uffet from d^- 
Ocicncics of fain and snow, for air of low' Tcni- 
peraiure norm .illy cannot contain large 
lute amounts of moismTc and licnce ciinnul 
provide any large prceipiiutioii for the land. 

TempfiraiUf'e end Eainfeilh Vesetatien ofid 
climete* Plant life throughout ihc world is 
dcpentlcnt upon supplies of ticat and ntolv 
lure. Tsolhcrmal and iTaitiyercil iuup> me. 
thcretorc. especially signhieynt m undersi end¬ 


ing the distribution of vegetation, in both type 
and ijUJintlty, throughouL the worfd. Rainfall 
and temperature niapi^ together provide a rea^ 
sonahly sadsfactory hur^is for itie correct in- 
Terpretation of the vegeddion map (Figure 
5-1). 

From consideration of these Eind other 
rnap$. ii number of dirTereat types of climaie, 
varying in usefulness tu man, have been rec¬ 
ognized Even ihc iincknl Greeks, though 
thetr imvcK were limited, were fajniliar with 
sorne of The cUmatic ^ones, and indeed our 
w'ord ctnnaie comes Indirectly from the 
Greek. 

Humun Relofienshlp ta Climate. Types of 
food eaten in diflercni climates by pristiitivc 
men atc umsily ihtMC which caci be easily 
grown or otherwise ?ucuncd by fiuiiting. fish- 
in t 3rtd gnithering. In any ojiie the availiibic 
food js largdy determined by climatic factors. 
Modern iransportalioii allows civilized man to 
bring food long distances froiii the climatic re- 
“iiins where il h prtniuced. To maijituin good 
healih, man slirould sdect different foods un¬ 
der different clunaitc conditions. His food in 
the various climLitic regtons should be of a 
type and quantity to supply needed energy 
without the excess ttiai leads Eu sloihfuSness. 
An Eiklmo, w-hu oeeds foods which funilsh 
much heal and energy, tlirives on u diet of 
blubber and raw mcab if he can obtain 
enough of lEiese. but such j did is wholly un- 
suited to a resident of tJie tropics, who doc:^ 
not tiocd food so high in ealones. 

Deserts serve as an obvious cl ini at le bar¬ 
rier tn human actjA'iiy. Absence of water, 
lack of food for mun beast, shifting sand 
duneik, stilling wkd-blown du.^t, and hoi dcs- 
kcaiing atr are trying features of deicm 
t Figure 5-3). In frigid regions, ihe eternal 
snow and ict\ difficulties of triiveL and piucily 
ol local food and fuel may iieeesSiUaie iTims- 
polling most Of ibe required foodstuffs and 
the nitajis of eocikitig lhcm_ Severe coki iepecs 
th^ resisranco of Uie body. Man finds tiicse 
conditions a grcui handicap to his uctiv[titi 
on cold ice-covered bnd and w ater. Difficul- 
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lie’s in croi^siTiiE high moLininin^ tin; to he yt- 
Irihuted as much lo cQtd* icc snow, high 
winds, and frcqucnl severe slomi^t ll$ it> steep 
slopes unJ ryretied air, tJense forests, whieh 
ifcier travel in the Congo and Aniazon Bnsins* 
ntt produced by the hot humid tropical cli- 
male of ihe equatodui zone. Damp heat is 
most enCAatiog lo man' diseases are preva* 
leuL and local supplies of food anc not alwotj-^ 
reuJUy obiaini?dl. 

iiiid tH^rgy. Scienliflc research 
upholds coaimon observation in notsng thax 
weather and diniLiK iiifluene^ uvan's liealth 
and eIle^gJ^ Evei'yone has noticed how much 
better he teeh on some days than on others 
cuid how much more phys[tiil or rnental eftorc 
he puts forth when weather conditions arc 
favorable. On hoi mug^y days tiuimin cnergj^ 
is low, and cxtfcnre or uvea e&- 

hfiustlon mav result from undue exethon. 
Dwellers in the humid tropics musi worl^ at 
slow tempo if I hey would retair their hcolLh^ 
UtbLiring In the relaii^x coolness of curly 
morning or Lite idtcmoon witli a oomptoie 
restp Of siesta* during the heal of trudday 
IVorkcrs in midlutiiiides should follow the ex¬ 
am pte of their tropical cousins when unusual 
heat Waves sweep over the coimiD ^mn^ 
mer. In cantrasi. some natives of noithern 
Siberiu have laatje linie udv.incc beyond a 


biire subsistence level, possibly because ihcir 
energy i^ used to maintain body warmth and 
to obtain the bare essentials of tfxi?itcnce in a 
cold barren cfiFtronment, A very ctild climate 
dial limits the resources availuble for human 
tiso may huDdicap man just as much as a very 
lioE and humid dlmato^ 

Small, frequent changes in w^cathor condi¬ 
tions seem enlivening, whereas uniformity of 
weatheft even if not unfavnrabte, may be de¬ 
pressing because of its monotony- Among ch- 
marically favored parts of the world are the 
United Kingdom, the western mainland of Eu¬ 
rope, and much of the United Slates and 
scmdicrn Canitda. These parts of the world 
are In the region of cyclonic storms and as a 
resuti have the variations) in weather ihat siim- 
alatc num to reach his highest menial and 
physical powers (Figure 5-1 j. 

CI i ma tic Chcinge?. Weather factors, es pccfally 
minfjilh vary In cyda that cateniJ over a term 
of years. Where rainfall b barely suRicient 
for crops or graiing, n decrea^ in precipita¬ 
tion becomes serious. Crops may Tail and 
livestock die of siarvmTon and thirst. Then 
Eeltuls, ranches, and trading seukments muy 
be abandoned and the Inhabiiants compelled 
to migrate in search of new honics. 

On the Cheui Plums of the Unised Siatcjt 


5-5 Ovsfft fy;^f of 
vef*ei{iffnn of l//r 

nsctus jiiii un- 

ftivofid>h for ihL siippiftf of 
£urj^*e numiji'rs of 
( PhoiOj^raph, touritsy of 
Raht-rf Ffti.tc } 
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5-^ A lypkiil imail in fiilh (hi AiUgheay Ptcmim in 
.wmheattrrft Ohkf^ fkUi ^rrr pkutird m cmn, odttr grttmy, imd hoy. md ihr 
fnrTTfiir aminwin^ rt smaii d*Uty htrd. Tha ^nvirGtimrtti ii mui;h fuv<tr- 
(ihk /vr i^iiPizfrn ejcki€ncc (htn rhc htidtcapt^ app^atinj^ m S-3- 


since ilteir ssettlement about IK70* cycles of 
wet iintl Jr) yeiir^ It^ve itl^ernated (Rgiire 
5-5). During yearsi of incTCa^ing minfiill, fi¬ 
llers pushed farther into the ^miiuid lands. 
Sonic established caule ranches: oihera 
pLmed up gnss and pbjilcd wheat, corn, 
ilm, iijid foriigc crop. During ihc dr) ycurs 
ill Kit followed, many grain farmers were un¬ 
able to make a living and abandoned their 
hands Rancher? who kept livc^iLock had Urssicjt 
from drought but generally succeeded belter 
than the farmers. Ihcn several rainy years 
renewed Ui^ncuJlufal ^Itkincnl. An influx of 
veiilers (luring rainy cycles and departure 
during dry years has occurred ihrcc or four 
times m parts of the Oreal Plaiiii since ihcir 
first setElemcnt hy while men. 

]n Nomay* kebnd, or Eire^ where the cli- 
male is ejuite wet and stormy, some observers 
state that fafiucrs are more prosperous dur¬ 
ing dry^ cycles when potatoes and other root 
crop are less troubled with grain ma- 

lures bcller, iind hay is easier to cure than lit 
I he cold wet years. Hiiniingion believed rhal 
The Mcditcrranenn region of Europe and pafl^ 


of Central America were once stormier: since 
mun had been sTiniulated by the v^riiible 
weather, civilira!ions then flourished in these 
subtropic 111 places. Other authorities, how¬ 
ever, disagree with Huntington's conclusions 
and think tJic climate Eias changed Uide or not 
at alL They would explain ihe rise and faJO of 
civilization in the ^ulnropic^ by other factors. 

eru^ioiu disease^ destruction by war* and 
poor gisvemfiieni. 

Huntington also pre^^nted evidence in the 
form of abandoned cities :ind oilier work? of 
man, dried-up takes, dry river chimnela* ami 
dead fcirests, for cycles of rainy ccnluries al- 
iemcuiJig with dry centuries in oenttal AsLi 
This, beJkved, would account for the 
forced migraiion from ^ticb aieiis^ bringiiig 
raids and w^ars for conquest iiiio beiter-fa- 
vored buds surrounding the criiical area. 
Again, hoivevcr^ others contend thut the ruin- 
fuJl olwavs was deficknr and ihai towm were 

m 

iibandoned because rivers changed Ibcir 
courses, 05 Utc Tyrim did some yeurs ago. 
Towns aliso deserted and ireui die soil 
bcconies imprcgnLilcd by Skdt. Glucierfi that 
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Ytir 

ri^itr^ J'i /w/jt/ii/i' wvrr if 6*^-yroF p^-nod in t2 

drf$u^hi-Mi Gr^^t iwieJ. N ou thr mvc^mon i>/ ye^irx wuh nun Ml 

d^fici^ftcy |V| I92^i. (Afirf 


once helped keep lakes ai^d rivers full may 
have indicd, forcing ^ exodus of the people 
^ho depended on tlw vanished wawt supply 
Rings of trees in the midi ut it tides vary in 
thickness as condiiions me fevorahlc ot un¬ 
favorable for tree In the south^'cst- 

em United States roinfsill appears lo the 
chief factor affeenng the annual increment of 
irce grow til- Tree rings of the groiii set^uoiaii, 
or trees/" of Califontb furnish a record 
Ilf Jj(m yeurt of climMe^ the yellow pmes of 
the Colorado plaicnu date back several cco- 
tariest, Tree-rittg records from the Southwest, 
collected by A- E. t)cruglas5 and his cowotk- 
CRt certainly show the existence of a $hcift 
cvctc ol wet and dry )car> iind piohablv a 
long evcie of several ecncurk^. Douglass and 
hhi a&ii^tafits have been able to date the 
butidifig ol certain Indian pueblos tn the 
Souihwesi bj cleverly cortclaiing tree rings of 


living ireei with those in the timber used in 
M™e Indian dMjdiing^- 

ClassificctliDn Climote. ViirioU^ iHlhenies 

have been used to classify climath; Ijpe^- 
Based on roinlalh climiilcs may he miny (hu¬ 
mid)^ dry (and), subhuniid. imd semiarid. 
Tltcy inav tia^'e uniform rahifijlh ot wctl-dc- 
fined wci and dry seasons Near ihe pules the 
mos* obvious change ibiuughucl the year is 
fhai of the long day and long night, climate in 
thsj^ htiiudo might he bairfd on Ughs and 
darkness. A better ^ichenic U3C> jicsual teni- 
peraiures or vegctati^m fype^^ Sometimes tem- 
praiure^ said resulting plant life arc com¬ 
bined m classifying climuKS. An old and very 
general systent uf classiificaLlon is based on 
tempcfiit tires In different JaUiudcs; tropicis 
^uhtroptcn, temperate, vubptdar, and polar 
xoucSh According to this sehcnie, the tropics 
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title conrinuoii^y hot. The liubiropier hyve 
king siifnin£rr^ unil shon mild waters. The 
lernperuEe agones hdv^ four seasons; hm suixi- 
mers. eold winters, nnd spring and Liuttiinn id 
intcrmcdijte tcmpcriilure. Ilie fN:ilur 
^ire nis^ady ulwiiys i;old ^\ith it very %hori wiirm 
wiiich in the and higher sec¬ 

tion n \% prncticoU)' absent. 

Interior region^, in high latitudes enjoy num- 
mers long enough lor growih ol hurdy trees 
like birch und conifers: these rettions arc 

■in 

called Jhe inigcf, uod Lheo- clim^alje tmy be 
called Rubpolar. Each o! the four gi^ii^ruli^d 
climatic zones may be subdivided dq>eitding 
on differences in fninfuH, rcitiperaUirc, 
locntion with ^e^^pect to oceans, hinnidity, nnd 
ntiiural vegetation. Stimctimcs the subdivi¬ 
sions result from ihe locuiiun of high moun¬ 
tains and pliiEcuus. 

The elnasUication of world dinuitc adopted 


for this text depends primoriiy tipn kLtiiiide. 
general circulation of winds nuttu-ul vegeta¬ 
tion. and the r^Jjioonship between land and 
sea. In general, lernpcraturcs on the carlh fol¬ 
low parallels of latitude, yet the oceans huve 
smaUer ranges of tempera lure timn con ti¬ 
ne nts, since hodie:^ of water both heat itud 
Ci5ol more slowly thaii land. Winds (lowing in- 
Imid from the sea, especially w^here a warm 
cujrenr imy adjoin ihc shore, cause modifica- 
lions in Lfic type of ehmuto on w^indward 
toasU. Til us Sitka. Aluska, lias uboul me same 
mean jtnmiul icmperature us Wiisluiigtoiit 

i-7 j^raph, W^hinguw, f>.C 

t^orih mil SUkiJi 

S7*S* mtfih ntf hy arady 20 

Hcgnrx of hiifmtr, hiif thr Krffph.'t iudkutc rhai 
fheir winftr fc/rjprrrtftiw arc ^etirly iht^ stime. 
E%wn thvir fairtfall ii stmiii^r iti mnatmL bni 
Iriwft IruifjjJi" pli^iuiy itr l£^ 

higher mmmfr 


COWiiUCtfl!! PLACE 





























































^7 CLiHATtC AND fllOLOCIC lEOlONE 


D.C. (Fi^rci 5-6 tind 5*7 f. NortliMCiiitem Eu- 
rupc^ hfis mild winiers because of titc Ci4f 
SutiJim and winds flowing inlund from ihe Ai- 
laniic Ocean. On the other hand, iltc inEeriors 
of brge coniinents like Asia Jiu^c CJitrvitic 
fiingef of temp;ratutc. T!u! coldest .ib'iolute 
tciiiperaturec recorded on the earth* iurfiice 
liiive been observed al Verkhojiiiisk in north¬ 
ern Siberia, where the Jnnuuij temperature 
averages nearly -rttl'F, with the absoEiire 
nnniuium falling to at !eii$( — 90 F (Figure 
5-S)* 

Figure 5S Climaiic gmpft. yerkhr’jimk, Si/v* 
rUi. 


a.iH*TH:Type HAtt 



asmtie me njcr 



figiirf J-P Clitniilif M^ftph of lriide^\/,ktif ditmltt. 


Relolion between Cljmcrte end Winds. Cer¬ 
tain types or wcalhct are i»iNs;U*d in each 
different wind zsme, -ilthougH lucai eandttion* 
may cause much variation from the usuai 
climate. Near tlie equMTur, when an excess of 
sun radiation occurs, heat r^diunon from the 
earth In rum causes air to nse. On rising, liie 
air cools by cxpaniioti and tfie iibiindiijit va¬ 
por contained is condensed, producing cltHtds 
and copirtui! and frequent roins. On ihe other 
hiind, the triide wtnd>, when They bltw acfo$s 
piains or piateau^, are drying winds (Figure 
5*9). Tltey blow toward the cquarcFT, a 
warmer region than rhcir source, become 
heated, and absorb moisture thmugh evapo- 
rai'rim, tlius helping to cause tropical deserts 
like ilie Saharti. 

When trade windv blow Hcro?;.* oceans and 
then are forced tu rtse over mountulnous 
coitsts, as in MadagUTsar. the W«t Indies, 


j iMjFNfl 411 lyruiMAunj, 





HS ESSENTiAiS OF GEOORAPHt 



Gff>m pf ^^‘dwii^iih [Scijuaia 

Mni|>i;fvirc(}S4 /ifii: ihv Hain ^iod Mifthivtry m th£^ 
Hmjiti^.* .u/Hth of ffumhoidv Wi^v, Cnitfomm. 


ULnd the HLiiviaihtn iJiLtiiJs, ihty produce ver\ 
htjavjf riiiaTall, stmx tihim m expands and 
ctxilv LiJiiibaticull^^p enu^^ing condensation of 
abimdant moiaStift secured by cvjiporatian 
From (he wa. in the horse latittidc^ the air is 
!rt general descending rmd being warmed by 
Uie Tcsuliing compression. More water vapor 
oiri lie contained without condcnsalion, und 
M a result Hie \nir^ latitude^ huve littte ryin. 

In the prevuiUng westerlies* west coasts of 
cofitmenis hsive abundant ruin And low roJigc 
in temperature (Figure 5-t0)i whereas the 
inier[ors of continents have little rain and ex¬ 
treme ranges ot Tompcifitmrc. This ns especially 
marked when u mniintam range on the west 
shiit< off oceanic tnllucnces, as in iho case of 
rhe CiiiCiidc Range. ih\ cast coasts ihc cli¬ 
mate is uiiiiilly rainy, with a considerubk 
range of tcmiieraiure thimgfi not as great ns 
m the interior Vegetation chnnges across a 
contmom in ihe westerlies uHer evidence of 
Hie climatic changes, f orcsts on the rainy 
we^it coast arc replaced by gras^liinds i stepper i 
and dciicri plants in the interior, and Ihesc 
give way lo ImrdwiKHl and mixed forcNis in Uic 
cavttm pjifi. 

Shifting ol ihc wind belt> caiives Ixrrder or 
transuion ^ypes of climaic Thus about % to I $ 
degrees on either vide of [he equator arc 


Hk ^avatmas. lo these gratis I Linds mixed with 
opert woods lyumiiier mins come wiilLilic |K>!e- 
ward shift of equatorial calms in summer. 
Then drought occurs in wUitcf when tlic trade 
winds shift toward the equator with niiivemL'nt 
of the dotdrujns to ihe other side of the 'line/* 
Tlie Mcditerraricari climate with dry sum¬ 
mers and rain) winters^ occurs on west coasts 
altoui 25 to 35 degrees from the eqmitor. 
Norse hititudes doniinnte the region in sum¬ 
mer iind wiiii the trade wind^ blowing from 
the coast produce drought In winter the pre¬ 
vailing westerlies and then assocniied cyclonic 
storms shift toward the equator and btiiiit 
rauL Constat soutlictn Oillfomia has tiii^ type 
of clbiiate tFigure f-ll i 

Drj' conditions prevail in ihe center of ihe 
continerti^ of midlulitudes. Here steppes oc¬ 
cupy Bcmiarid sections; eontinontal deserts 
spread over the dner pans Jn some placet? the 
range of temperature is extreme between win¬ 
ter and summer, and hoHi rain and snowfall 
me light and uncertain in quantity. 

On E^^iern sides of continents iiiiinid con- 
dilion^ 4 Lre found In the same laTiludi:^ where 
McdilCrtanean climaic^ prevail on west coasts, 
Ihe humid subtropical realm is found on cast 
coasts. Here ryinfall atiams a miiximuni in 
summer and rrcquc^ntlv associated witb 
nionionn condiuom. Range of temperature is 
nuxlcrutc, with hot fiumnicr^ and mild winters 
Poleward lies Hie humid con line mat realm 
with extreme range of tempiralure during the 
cold wiiiicrs and warm summers. Rainfall nnd 
snow decrease intand, chonging candittons 
from fiumid in the eusrern sections to subhu- 
mid and flnalb to scmiiind on the sleppes^ 
Poleward from the prevailing westerlies, 
summers are shorter and winters lengthen. 
Here a cotiiferoiis hitcU (taigas extends in a 
zone atimnd the world in the Stirihcrn Hemi¬ 
sphere. Beyond the limit of tree gniwth lies 
the tandm* represented by the "barren 
grnLinds" of northern Caiiuda. where ihc 
ground beiow the -vurface is frozen pcrriiu- 
ncnlly and only moss 4iiid otto scLinty herb¬ 
age grow-. Higher lands in ilic ptilai seone arc 
occupied by ptmiiincnt icecaps. 








In ihc pitiiiuon aciuiil cliiiiiitic 

re^ion^ dcpendv much on whcthvJ' windi 
from the s«a to the btid (jj vice venia. tn dve 
trades the rainy rceion* extend farther from 
the etjuutor on die windward icasi) coasts 
thun on the leeward (w^estj coasts* In the 
sv ester lies the west, or windward, coasts have 
a much broader exiem of tnoderiite climate 
than on the east coasts. Heticc the boundary 
beiwcen the so-called “temperoie" and sub* 
polar roues tnivcrses North Anieriea from 
the northwest in Abska railier south uE easi 
toward the Atlantic. i.ocally, high ulliladcs 
may cause colder climiiies than their lutitude 
warrants, 

In this text, climates are ckssiHed its fol* 
lows: 


Low-lmiiude climuiic realms 
\. Wei cquauiriuJ 
2. We 1-4 nd-dry tropical 
(I. Savanna type 
b. Monsoon type 
5. Dry tropicxd 

(I, Setniorid (steppe) 
h. Desert 

Mid-iiiritude climatic reulm.s 

4. .Mcditcrraticsiu 

5 Humid subtropical 
h. W'csi-coast marine 
7^ Dry coniineural 

0 . Semiurid ^assliuidS (sieppesi 
h. Desert 

5. H umid co lU ine mal 

(I. Long-summer type 
b. 5iliort-sunlmcf type 
High-liititudc dimatiC realms iboreal) 
y. Subpolar coniinciitciI (taigai 
hi* Tundra 
11. Icecaps 
High elcvatiom 


nfiunt 5-// t'lCh v/ tht tttiii ^iiwtitiaim 

tri rAe SifHtiiciuU'rn fnm of Cutifurtim, 
lypus of copti opjH’ttf in rAif fortT^vinii. of wA/i'ti 
rhf largest is (nirfut rufiH'i (fty 
frusht'ri Phoios. Fomriiia,. CtiUfoniiu.) 
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Geographers and cliniuiologisls liiive niM 
agreed ufxin my single sysicm of cliiniiiic 
cra!»slfkdtion, principnJly because of conrusion 
concerning the |cN:aiions of the boondEiries^ of 
ihc diiTcreni cllinaEts. In the main, however, 
they are In agreement on Lhc !oc:iLions of the 
gre+tt areait of tundra and deleft regioiis. 
Consequently the snideni should consider 


mwi dimatic bounduiies as worses of change 
or trati^fieri beiween cUmuEe^ rather than M 
the sharp lines shown on mosi maps. Few clK 
mode boundaries; are sharply defined except 
when they coincide wiih the crests of high 
mountain ranges. 

Dbtributjon of rise prijicipnT dimate ^oncs 
h «hown on the map In the Apji^cndix of thh 



J-i2 I’fuir cari ouk 
tfiT ff/ S^im ii iypk'tiily 
kmhry 

imw i&ym oi hijrk fir^ 
twrnJ umi ’fold rvery 
or ohu ytutr.y. i f*hoUi^mph 
frotn EtvhiJi Gaiioway N4*w 
VorL.} 
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CimATfC BJOLOGIC 

vi3ilume. Ar fii^r Ih^ map wms to 

have no discs^fTiiblc pntterrii buB J^i^ thf 
dent b-ecoFiics (ticirir fiiimittM wilh the cllniiilti; 
di.^lifluUofiB of [he diflercm p:irts of the worW, 

VEGETA T I 01^ REGIONS tN BEi 

Pliirrts cloTrfili reflect eliniutii; efivkcintiieiil^. 
A cood cJyiSification of vliittutic hiis 

i^en based on ihe phinii that n:ttuTiilly grow 
In the JiHcreni cILniiiies. Temperonir^ nnd wa- 
hsT ^.upply ^re Uie most imponont tUniikiic 
laetorv iiffectin^ plants. Xhe banana and pijV 
Imgany llowrhh in the rainy tropics. I'l^e 
dfcn^hr-resistitui olive is adapted to the liot 
dr>' summers and Bomewliitl liumid winters of 
i(i£ Mcdiicrtunean dimate (Fig«re 5-13 
Tl»e cactus is iidapted lo withstand desert con¬ 
ditions. ns lichens nnd sphagnum moss are to 
those of the lundru. Thus each dinmtic renlm 
Itas its iippmpriatc typt of vegetauon. 

Although the j^pecies may dilTex, plams flint 
grow under similar clim+Uic cootlitionSi even 
in widdv scparaied parts of the earth, lend to 
develop y s^imiltiriiy in apparance, F^sr exam- 
plCr vai'iOiis species of mangrove whsch stand 
un rsimifyin^ stilt like roots and grow only on 
salt lidcfliiii in the tropics, ^uperfiirolly all 
IcHik alike. Oras> and tCLitlexed trees of (he 
savanniis in Africa. Ssmth Amcrky. and Aus- 
[raiia resemble each oEhcr. Rain foiestv oi ihe 
Coulo anti Amas^on Basinv look the ^ume in 
photo erjptis, even to the creeping aid 
climbrnc vinw, OnJy hy the captinn can the 
viewer tell whether the picture of the latp he 
jufes taken irt inleriot Aliiskii, Canada, or 
Siberia. 

A comnion classiheution of natuial vegelu- 
tson rcs^iotis sepnirates them into lorcsl treesi 
grass!Linds, and dcscn shrubs. Frees gniw be^i 
ill regions ot iioavv rainfall and frmderatc to 
high temperature (FiEure 5-13K Trees h-jvc 

SOME OlOGftAPHiC aSPICTS 

Distnbxiiion of large .miinaH cs wetl as of 
small crchitiiies like insects ts a factor in die 
human geographic cnvtronmcn!. Cirassy 
plams, covered With vast herds ot grazing £inT 


TONS 

lie will find the principal areas fitting imo 
their profjci places in [he light ol the discus^ 
iiun tfi the chapters whidi follow.* 


TIOM TO CttMATE 

loitii roots, however, itnd can secmc water 
during dry seasons from quite deep sources 
and some are able to store water: hence fairly 
good fore!^!? Lire found in regions of wei-and- 
dry climates if the |>eriod of dfLiughi only 
lasts a few months Examples include the leak 
forests Of India and live oak woodlimds in 
Culilornixf. Tlie distribution of forests nearly 
coincides with ilic liumid climatic regions of 
the eurtli. in Lbe Laiga, alfliough total rjiinfatl 
is small, the rate of evaporaflon b ^ low 
[hut avdiluble waiei is jidcquale for tt>?cs. 

Grasses imd associated herbage .ire ihe 
plunb most comniLiniy found in subhumid and 
^eitnurid climates. Giass can endure long 
dFOuglils which kill fUDSi treesi so grasslands 
JomlTtatc In regions that experience scas<>nal 
dnnefiSH Grass lies donuant in [he dry season 
und springs itt life with tiic coming of ram^ 
ptrcLally svhen prccipUatiDu coincides with ihc 
wamiih favorable for plant growth as hi sa- 
vanni and nu}nsoon ciimaieSn The usunl lype 
of plants [ound in deserts consists of shrubs 
und bushes which ure widely spaced iuid 
equipped by nature to wuihsiand slioiiape of 
waier. Exlrcmoly dry debris are ulmus! bare 
of vcgeiaTiiin aA are also exposures ol solid 
rock in more himiid climes. 

The geographic aspects nf plant life will be 
ebihomted furtlicr Ln following chapters» 
Here Lhc purpose is lo correlulc climatic re- 
aioits with [Itc general types of vcgeiaiion 
found m each, to >crve as uu intrixluciioji lo 
the eliapterv de^ibing dimatic realms and 
the biolocic Jind I mm an relations hips there in. 

ANIMAL LIFE 

mills, cncouragevi man first to hunt the beasts 
and tlien to luinc and domesticate some ani- 

' For cnm[ianKi]El, ■^unnr elrmatic 
U’.cd t>) oihcr gcuwiiphers 41c clleU fr itw AppEHtliSu. 
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mills, Asia seems \o have b«n the original 
home oi domestic animals such as catlle. 
sheep, horses, gouts, canicls. and pigs, In ihc 
New World s>nly ihe JJajna in the high plateaus 
and die Andes Mountdns ot Souih America 
was lamed and lauglit to carr^ burdens, al¬ 
though the alpaca, a elo>se relative, was Vept 
in herds as a producer of wool. The dog, 
found nearly ccccywhere iimong the American 
Indians, probably accompunied iJic ancestors 
of these people In therr migrations but in part 
may hiive been derived from the taming of 
wolves or coy ole s, Several Varieties i>t fowl 
have been domesticated. Although most ani¬ 
mal life is useful to man, sonic forms, espe- 
cintly among the insects, are harmful, Even 
predatory mammals fcoyote, fox. and moun¬ 
tain lion) and birds ftiiiwks and owls) may 
benefit tnan by tilling tlie rodents that cm his 
ctops. Songbirds and f^uaii consume both weed 
seeds and msccts and therefore deserve protec¬ 
tion. 

Various types oJ plant life u,vunl!y air as¬ 
sociated with purticuljir graiing or browsing 
animals, birds, and insects Fauna of forests is 
chanicteristically different frofn ibiii of open 
grasslands. During the course of their tvolo- 
tion, animals tend to beconur adapted to cer¬ 
tain conditions; U the environment is changed, 
as happens when forests arc cut .a grass lands 
plowed, native ,iiiitniiU suffer for lack of ac¬ 
customed food supply. 

Aniinalji that can swim and Dy possess rtio- 
bility, which stnctly land dwellers lack. Fish 
show a sort of zona linn based on latitude, or 
perhaps better, on food supply and water teni- 
peraturev, Salmon, halibut, mackerel, and her¬ 
ring arc found mostly In cool wiirers uf the 


f'terire 5 -/d Livr wik uiul t vprew i^wmnp af th‘’ 
fiui/iut iiihirt>pti:cl ri?gwn oi ih( aoafWrj Vnir^t) 
Suttf^x Litth Cum Xivump. IJtc'CofN XuUntuti Fm- 
exu, Fittridu- the ^rvwik or regttiuum, 

ttii! tipatmh firoM. unti thr hytht^phytit; vfgt'm- 
/Jnfl it/ t^fr wvuftsp. ithoiogruph tiy 8. U'. \tutr. 

( rafrrr.iy uf V 8- t turn icniff.i 
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northern rriidl^iiiudo:^ nntl <uhf»o 1 t*r me us; iutia 
Vive m the souihem ntidJmiiucleii Si ill fish ^ 
fiyiJig Vish. oiiirljn arc rt:?Ltrictcd 
111 uopiciil wdlcf^. Ainon^ nmmniiiJs ihc 
whtik is found fnnii iropit^l io polar 
fltrua. SCSI Ibnv. ,intl wali live in coM norih- 
em waters, hut some elephants und «a 
Itons arc found along Iropica! and sabtropieiil 
coasts. 

Most htfds tly, and some, like the ducks and 
migrate long distances with change in 
reasons. Other birds ere adjusted to certain di- 
niatlc zones and rarely leave their environ- 
tnems. The piarinigan^ aixk^ and penguin are 
restricted to ct^ol winery arcu-s. the ostrich and 
emu to ific tropics :itid subtropics. Sonic birds 
uic itd|iistcJ to the natural vegetadon. Among 
pTcfcrfed habitats nre groves of bard wood 
trees, conifers, brushy coverts, waierwaySn 
marshlund, open grassland* and deserts. 

The UiCIOt g/ land bridges and huprter^. 
llK- origjflid dkirlbuiion of large bnd mammols 
appears to have resolied from coimec- 
Jkins between the continents ov^f which ihe 
creaiUires migitt travel lUid from naturul barriers 
TO ikc[r movement, According to the geological 
record* the anccslral camel and horse originated 
in North America and spread ^iomhward across 
the i.slhinus to South America and westward 
■icro^ Beriug Isthnius into Asia. Later the Isth- 


I O N I 

nius of Panama beciime u strait for n timt. and 
the Bering fsthiniis hccamc another strait, 
whidi hiis endured to ibe present* Bmh Ihe 
camel mil the horse compleidy died if>u: in 
tlicsr onpnal home; but although tfie horse 
perished in South .Americtr the camel persisted 
in Ihe present-duy Eama alpaea, vicunUi and 
i^uanaco. In Asia the carnet developed bln die 
flne-humped and uvo-hunipcd spede^t and the 
horse dcveloind into sc vend forms,, oni^ species 
of which became ihe ^ebta in A£rk:i. 

Similarh* the bovine species, deer, bear, dog. 
cat, and ^cverul other faniirics of mammals 
originated in Asia and spread by Timd conncc- 
Tkins to other lands, where some survived and 
^me perbtied. The survivah nearly always be¬ 
came modified fa) their new ^md dilferent en¬ 
vironment, Among the coniineiTts. AusttaUa 
has long been separated from the rest of the 
world; hence it has only prim Hive naiive 
murnmals like die marsupials* of which ilie 
kangaroo iv n ty pe. These reached thni island 
continent before it was ihui ot! by impassable 
water barriers. Birds. cil coui^^e, fly freely over 
bodies of waTcr; their distrihulion is dependent 
upon food supply and habitms favorable for 
nesling- 

The following tUTTimary deah with the eU- 
matk regions and their general types nf nuturat 
vegetation ^md animal life. 


ftEOtONAl eOMPARlSOWS 


Cllmotlf fecalmt 

tow iilTiruPBS 
Wfll 

Cumtantlv warm to hut temperaiurcs 
with ’umiil varktiuns thtauuh ihc vear. 
Abuiulaui ramlall the year miind^ with 
stieht maximiL In hue ^pnng and again 
tc Ihe tulL nestt ihe nme oi ihe eqiu- 
nosifs. Easi coasts in the trade wintU 
have ji tiroadcr spread of wCE ci^uaiurijit 
ciiniuic than we?ii coii?as. 


WeT^nd-dry trDpkdl 

Sca'^onjil ram? during the pel tod lugh 
sun m “sinnrner" itnd dfv conJiiioui 


Biologic charoclafi^ki 


l>eni^ rain forcsi u| broridkal cvcrlTcms willi 
iihuf] dunce of ertepifig and climlHn^ vintsi epi¬ 
phytes I dll plants like oiehwtiil and pafeitibs 
ih»i feed on the nap of living pbm* are ver\ 
conmion \fhofeiil Hree-living) .inimakr espe- 
elally repidei and hinitc arc luuneioihi. as 4ife 
irisectii. iaugc gmimd imitnati ute rare except 
lui those who!«: haliitfU U w;iier. tiupieal 
Tnonwtoh regksn^ w here ihr dr) -icktsou Is short 
nlso support u ticaVy rLilu Jotcsi 

Vcgetalkm to iiic Siiv^iond and moderately ruinv 
tropical oioosoon regioiu niufU witti&iand a dty 
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iSSfHMAlS Of OEdGAAPHT 
»EOIOt4Al COMPAI^IIONS IQ^nlinucd^ 


Cliniatic fNlmi 
low LATITUDES CC&ntinu«d 1 l 

during rhc inter;' wben I he high lun 
Is in th^£ henii!iphc!r^e, ehssfue- 

lerize this ctimAdc Ttajlm. Ternpetaiuret 
ore wnrm to hoi, ivith 41 rnii^c nbo-kc 
thill of the vrtfl eqiidEorhii rettim. Stu^ 
sons lire reverted In the Mnrtljerii com¬ 
pared wiili the Southern Hemisphere. 
Tlie ^vmna ph^c uf this dimate 
found in zonirs frota 8 to J5 decrees of 
biitndt til her side of the cquotor. 'I'he 
moniwi^n type is chiefly llmilcd to 
Southeast Asiti. 


Dry tropleiil 

Dwert^ have nagli^iMc tHinFall and 
targe cc^naJ mil dndy of tem- 

pemiurc. Tropical dnseris arc 
common in tradc-uind and hor^-bii- 
lude be 3 i 4 on the vrestem ^ide of conti- 
nenti, and extend 5 or Mi degrees of 
latitude north and souih frum the Trpp 
ici of Cancer niuJ Ciprkoni. XriTpical 
sleppcs t^miarkJ grasilunds) ^uirouiid 
I he desem and form traTishtoji 
which crade tnio more hurnlii reidon!ii, 

mioiathudb 

MedilBrrnnvan 

Region* with Mcdiiefrancsfi clinnte arc 
usually imitll in ^(kc and arc hKHled on 
wcBl emsts of eiintUcttU prdew^rd Irom 
trjde'U-uuJ bdt^r The type uihhumid 
10 st^miarid In aniontit of minfall^ which 
coniis prihcipidly durmg the witiler 
sun. rrost seldom occurs, ^Vinton afc 
mild and summers ycurm to hot. 

Humid iubtropka] 

Thh dimatie lype oceurs aonnallv in 
ihc carteln paR of eirnitrtcnfs ll enjay^ 
ahuTidiinr ihroiighoui Ihc yrar with 
mjiximutTi iicmniiii in summer VV inters 
are mild l\> omiI, And sunimm warm to 
huL 


fiiofogie chDfDclaiisiic* 


season rhai Usu several months TiiJI f^ouf' 
r&lMrv during the rntnv and Iwomes dry and dor^ 
mam in die dry lesson. Xfuri^ ^hrub> and 
hroAidcal ireiTi Icdve^ during droughts to 

reduce irunsf iniiion of wafer. Typietd vcgvTii- 
tioTi cotifiisu of grai^ with vc^itieted tr^c^and 
clump of huiihis>- TkWard the nitn forest and 
itltifig irre^tm^, plunUi grow eliw lugeiher 10 
form [unglc^ toward trupiCi^l deserts^, the tre^ 
dhiappair and ^rtm shortehs ts> fomi iteppes, 
Uirgc animah of the grtifitig type alxHtnd, ido:ig 
wtih ciumivorea which prey un the hciUv of wifd 
^amr: 


Vegx-tndon of ihe impical steppes is ot the 
jburt-gres type and becomes fCHmicr us the 
gf^sibriLit gnidn into desen. Shrubs and buihcs, 
many ot which have more spiiies thun Icav^ 
logrfhcf wiih dumps ol grass repiace the M>d 
grusiict In di^MTii. TTic woexly desert plants have 
large rttoi lystems which permit them to secure 
water quickly alter miris. Animaf life fs scarce, 
hut large nuimmal> may enter tJic dcserr 10 ([ra?:c 
itfier vhowers of rain cause ^on-hved plaat 

growth 


Grass, thickets of drought-resistant dimbs, and 
ppea wooUlunds are cusiomary types of vegcUi- 
lion. Trees and shrubs usuallv have leaves 
which hre tturrow, wus) , or Icuiherfike. Mm Eve 
gazing And iTrowving ammuls, once common^ 
we now rmher scarce. 


Forests orbtriaJly cnveird most iif tliris dimalic 
region, ftroadtcal trees Liidude bpih decidtictuv 
and everpeen species. They grow on ihc inofr 
fertrle soils. Areas of poor, sandy soil* uxluiI|> 
wer? otenpiL'd by conifer. Wildlife abiiri- 
dimt and included deer and muny oUa^r forest* 
and swunp-living cfeaiurcs- 
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CLIMATIC AND SIOLOCIC «EC|ON$ 


REGlOMAl COMPARISONS (Cantiituad} 


Cliniaitc rebtm* 

MIDiATiTUDfJ ^CoPFfirtotdl 
marina 

This li li liumid fi?]i!jn, wjlli muXinium 
rnlfiEjill iju »^tntcT. (empcmuire* 

Mt mtltl ID 4 SOoL ^tuTimsrs netrinin CDd. 
iDd there urc swiill difftinitiycj 

in lizmpcriiturt. 

Dry tanlEnenial 

Thts cf^matc. founil iii snicrktr ci 
coTiEinenis or to ^1=1 

is di'IiCkent in wiih coW winder* 

ntiU hot fufiiTncR^ Oaih flud iitaMiiiLfc 
ranges nt tcfii per utilise ire litr^c+ JiiiiJ 
part of Ihe vyintci preclpitali<>n muy be 
sfinw. The Dieppe or grjs^Und ly[N? is 
itemiiiriil, Ihc di^strt lype reoeiviii \oo 
iitile ruinfall lor crop* unlos irri^iit^n 
k priLiiL'cilL 


Humid wnlmeiitol 

iTtk (vpc foiinfl front ei^icni 
rioFJh lo ihe eastern ot continents, 

maiDly in the SortherD HeniiAplierc. 
Rjlntull Is iitnpte imd evenly di&lhbLitcd 
lhroiiShoi.li the year. Winicr^ iirc cold 
jnd snowy; sumiiiefs i*re Mflirtn in bol 
with miDV ihLuidcmonns. This rcstlrn 
li divhtetl in I HO piirrs. based on the 
rclaiiye lirnmH oi summers anJ jsnjwmg 
season, Thai oe the polcw^ml side huy 
loncer, colder winters and shorler sum¬ 
mers, The preicncc? of ihc ocimn laiuses 
cenam changijs ol lempirraUifei along 
Ihc coasli muiitig it a Inik a.,unnfr 
m wifttet jnd a little cwlcr in suiumct, 

HIGH UTltliDES 

Subpelnr <onrin*rtlol 

The iuiga diniaiic reisjons, mamlv ui 
ihc Sort Kerb Hemtisphere, receive mod- 
cruLc afnounrs ol rain and snow* Al- 
ihuugh ^imniiCfS iire iJiorr, the penod 
ut djiilj sunshine h long in chesc higJi 
laliibdL^ so the summer Erowifig ^a- 
i^n k ^ufhcienr lo support fonMs and 
uIIdh hnrdy crop in mature- 


flteiogie chqfDCtftrIctiH 


Very favorahJe for cemifers^ Hhich torm dense 
forests Hhetc ireers iitt&m miiiiJmuiri su:e. Some 
parts erf (hts realm hi*ve hroud-leuvedi as Hi?n 
coniferoib- ve|lela!^an, Wildiite inelndcs deer 
and man} tiir betiTcr^^ 

Fofcin arc abs^eni and irecs arr found only 
Jiloitg rivent itnd near springs <ir other supplies 
of gtotmd Hitler Sieppc vcgciiitioTi cotisiisis of 
shuU gross wiib sotne sagebrush or other sfrrubs. 
In the descri?! slimbs, huiichgridas+ and herbage 
urc widclv se prated ai^d ^fieidorn grow in dense 
thickels, Iti ordCi lo obtain a small supply of 
water, lilt roots of desen plants spreiui over a 
Tftfger urea thun stems and leaveSv Origin nil} Ihc 
steppes supported greai numbers ol grai^mg uqi^ 
Dials, large and and much other life. 

These thinned out when dt-scfT condiiiptia prc' 
vailed. 

Forests once covered most ol this reeion ah 
ihouch nuich land is now cleafed for farming, 
A mixed dccidunus forest at many sp-cics nt 
broadkaf irecs is dominant m areas with long 
summers and lenilc soil. Pr(driest fita} occur eo 
suhhuinid pkccs. In cooler regions pokwnrd- or 
in imiuntain^ and on poort s^mdy iwii, canifen 
prednfnrnate. Mixtures ot conlfoous and broud- 
leaved trees art ©nmnum Wi hi life was onginaUy 
dbundam aEtl included ^^uir^eh deer, hciif. and 
mail) fitr fsearmi 


Hardier condera ore ihe dominant forest type of 
The laigHp but birCh, xsperi, end willow arc also 
cornTtiotii Trce^ decrease in eitc poleward to the 
hmit ol trees ar the tundra bordefn M^v^c are 
Itic of ihe animahb. Beaver iind tminy 

other dm-bearing utiinijdb are a bund Lint. 


eSSSMflAlS O# GEOGRJkPHir 
BEOtONAl COMPARISONS (Cant)nuadl 


ClKmoric rto^ms Biolo^k <horoctariftKV 


HIGH LATITyOES (tentPnww^l 
P^olnr tundra 

Ihc^ie mu inly in 

the Non hem Hemisphere, have sum^ 
mers too 3<hon. eovL anil trosiy for 
ifctst or cropii to grow Wimci^ are very 
lone :ind ix^ld^ wiih cover iBsiing 
nearly eight piionth^f. the ground h iiMi- 
oUy permiutiirriily frozen Cpctmafiwtt 
\0 con!iTdemhle depEbi-. 

IcBcafn 

Extensive utcu^ of pcrmancjit icc In 
Orf^nlund and Antmelica huvn average 
ccmpecaiureii belcw ihe ireezing point 
ol water in every miimh. 

Hi^h oltktudiif 

A vitfieiy tif ehrnniea occurs in moLrn- 
um regions. buE ihcu! iinra^ nl bigh^ 
ii hi hide clinmte Eire too small to have 
greai signilicancc except on a few large 
liigh plateaus tifcc libej nn4 m ihe 
irupm. 


Trees are BbsenL Vegetal ion consists of dwarf 
bushes, herbs, grus^, and lichens 

Sphagnum mo^s grows in treacherous swain ps 
caJled muskegs. C^rilxju or reindeer^ musk 
polar t>eari wohe?i> and arctic fox ore arneng the 
Wildlife. Wfltcrfow^l ne^t in fhc summer. 


Becaiw of severe and almost constani cold 
there is no signifiaam phini life excepE on the 
lundra next to the tee bolder. Animal life ii 
mostly marine. 

Foresls. grnsslund or meadows, and lundru 
occupy zones along |hc contour of the moun- 
tninii, depending on clcvaiion atid resuJiing lem- 
perrature and growing season {Figure 5-14). 



Fxifurr 5-/4 Timher^tiiur 

OteA, ^rirtf:ljfIwJl/jr ihr hrfjlfe- 
pine. These trert find 
ii ififfieuh tif hvr in fht /ure 
of henvy winter /u'gh 

H'lnJp and Oihrr mhihiiitig 
fnttimrs of their cTiViraff- 
jnrrri- {^holographed in Cni^ 
orodo hy Or, E. C_ McCoriy 
and used hy ptfimifsion of 
ihr L^_Jk. forest JSfrrire.) 
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SUMMARY 

Chief faciori us^Jd w classify cUmaiic reg^c^nt of 
the wi>tid art laiiiude, wintk, lempcnilune Janges, 
LncitLding Icngih of growitig strason and tcer/icig 
{emperutiirc, JocaTion of regions icspect lo 
DCCsifis aiitl highUmtbij und oaiural veg- 

ciaifcon. 

Biologic regions of ihc world depend pnmarlly 
on iyrwa of climcue. Aiiirodc caowt local vjiria- 
linns, Animiii lift depends on food mpply and 
i-peeies of aniniaU I ha! inirodyccd. 

Outline 

Isofhprmal map 
Itohyafal map nf world 


QUESTIONS 

/. Whflt i* the diffcrenct hciwecn climuft oftd 

wciitiuir III a given region? 

?. High mot] main rmign arc intcrposeii ai tight 
angks lo ihe ptevaiUng wind direction in each of 
the Mlovting jocationi: 

If, In the Mtie of northeast trade winds. Which 
side of the momiioins Mill probably receive 
heavy prccipimtion? 

b. In the prevailing westerly wind# bwo of the 
Soul hern Hemisphere. W'hich side of the ino«n» 
tains will be unlikely to need irrigBlion'* 
f. In the monwon rones of loiJtlieaslern Asla. 
Which wilt he ihe keward side? 

J. Whfit would be ihc effect on ihe clinnie of 
NotiH Ametica of (d| removnt ol Const flartgo. 
the Sierra Nevada, and ihc Ctiscade ttange, 
(b) location of a high inountain system notlb sif 
the Gulf of Mexico? 

■i. Expluiit Ihe distribution of rainfall on Ihe is- 
Und of Mndugasear (Figure 5 - 1 ? m lenns of the 
mulcriid prtsenicd in Chapters t through 4 . 

3. The map nf the world’s precipitation I Figure 
5-1) indicates that the cenlral Sahura and eeniral 
Greenland both rceei« less ibao U> inches of 
precipilation y«r1y. How do you explain the 
presence of a brge mas* of ice in the Ifliicr area/ 

0 . Heavy raintall in tropical lowland tegioBi 
near ihc cqiiaior is related to the time when the 
sun's ray* ate most oeatiy vpiticaL but (he verti¬ 
cal ray ol the Min migrates from the Tropic ol 


CIlmatKc r«loliork»fiJpt 
Hufiniin 

Naiurol vcgtfinii 4 >ii 
Cllmotk 

ClaiilUcatien of ellmarfl 

and icmperaturc mnges 
WLnd'is rainfJitl. sfornift, and 
Naiurul ve^eiatEon 
Marine DTid contmchliil cpfltrajits^ 
VagA^lollpn ra^Soni in rpifltpoin to cllmfll# 
Goo^raphic of anSmnt Itio 


CaiKtf to the Tropic of CapTiCoro und buck cflcb 
twelve montha. Whal thco happens to the zone 
cf heavy rainfall iiiSM>ciatcd whh ihc vcrticul 
fUllt 

7 . The dtstnnee fmm Alaska to NewfoontUand 
reprciKii tsi !hc brew dell part ol Nnnh A 
Whui significant cfTcc* docs ihi^ CJwn upo the 
dCctJpatjoD of ibe contitiem by human beings? 

a. The voidest part ol South America occupicii u 
lou'-laiitudc realm. How docs thw nlTcct the ac- 
liviiits of man on ibni conuncnl? 

Si, Name ibe ctiTn-fttic f?ictaii that afFect the cbiiT’^ 
actciifibs of pbinu. 

10 . Give examples of the way in which plants 
are atTcoted by wcaihcr and cUmutc in >our lo* 
cnlity^ 

/f. In Vfchfli |wm of Ibe UfiSted Stai« would you 
xcjophyitfifc mitioph)ica, hydfophyies^ haJo- 
phytic? 

12 . What envirofiittcnral factors fend to prcclmk 
the gitysvth of exicnsive forcslsf 

fj. M^Tiich of the following icjTTis docribc ibe 
native vegfciatioii ol your hofne locality 7 Pruughi- 
tiydrnphyiic, exotic, wind-shorn, woody, 
Jassy, deciduous, mixed forest, conircroiis, ever- 
grcctip needle-leuved^ hTii.id^ 1 eaved+ pratriCi halo- 
pluiic. Mfophjtie. mesophj-lJc, pjtasjtic, 

hiirduocHl. 


98 tl 3 CHttAL$ Of SIOCftAPHV 


S«IECT£D REFEAENCfS 

BciiLiForl« 2^fi^cf^raphy the Ltind and tn- 
ietid T^t MdcmHiiin Company* 

Naw Voik, 195li 

Blflif* T- A.r Pfentiec^J-Iall, fnc.i 

Engkwood Cliifs, NJ.i 1942. 

BfOok$^ C, E. Prr Clitmie h Everyday Uft, Phil- 
qwphi^pj Llbrarj, Inc., Yo^k, 195 L 

Bullion, P. A.: Life ia Oesiri^^ Hifward 

Arrmjd Sc Co.« London. |955 h 

Cnin* SlkiFikf A.z fmmihtw/n^ tlaiu Gro^a- 
phy^ Hafppf i. BmLhi:;r%^ New York, 19^- 

DanJHireiiiJ. PScires tiia^i})^rttphy: .drt Lealogkot 
Per^'pecUve. ITiC Ronald Press Company* 
Ni;w York, 1957. 

RrrcK^ V, C-^i <i, T. Tiwnrthtt, A. H. Robin5on, 
and E H J’latnmpnil: Elemrnt^ 0f Gro^a- 
pAvi 4rh tfd* ^lcG7llW-Hill BcKik Ccnfnpany» 
Inc, New YotL 1957, pp. 111-127. 4W- 
454 , 

Hufdy, \r. E-: An (atrt^iucfkMn lei Pium Geoy*Fa'~ 
On l ord Univntslly Pfcsi^ New Yofk^ 

19B. 

Htfsse. R., W C. ant! K. Schiriidl; Kcotrrgt^ 
fut Ammnt Cc^gHiphyt. Jdbn Wiky k Son^, 
Ire., New YniL. 1951. 

tlilL AJiwt F,: McOrAw-Kltl 

Bf»ok Compitay, Lie., New Y<»rk. 1951. 

Himfm^lun, EJIswonh, amj EArl B. ^huw; pFtn- 
riplfA £tf ttiunmr Geography, rtih cd-. lobti 
Wile) k ScifTsi, Nctw Vwrk,. 1951 , thap. 14 , 
chap. 25, 

keudrcWp Wil/rcd G^; CUnmirA ittr CaatiatnfSt 


McGraw^-Hdl B<H>k Compimy, Iflc., New 
Yo/t. 1955. 

Kimhte, George I'll T,: Our Amcriran tVeather^ 
McGraw-Hill Book Cofirpanj^ Ine., New 
York* T955- 

K^ppen. W.: Gwiuifk.^ tier Kliniaknadc^ W'dter 
Dc Gmwer Jfc Co * BcrlLa. 19J L 

Milleri Aithur AirsLin: CUniaiolagy, 3d ed.^ E P* 
pution k Co., Inc,, New York, 1953. 

New'kigin, Mpriori 1.! T'icjof iimf-‘JnifPTEd Gtogm- 
pAy, E. P, Duiton k Co^^ Inc. New Vurk. 
1950. 

ShaRtf. K. L,t and RuphacI Zonr Aths of Amerh 
tmr Agritobiirr,. Seclion E: Natural i'ege- 
faiiaa^ US- Depamnent of A^ricylture, 
Wifshington, 1924. 

ThomihwaitEp C, W.; "The CLinmtt^ of ihe 
Earth," Geographical Rnkw, 23:433^440, 
1933. 

tJ.S. Dtpnrtmcni ol Agriculnnre; Alim of Atnrr- 
tcan Agriadlhret Pijrt 2. Ci/rnarr, ashmE- 
nan, 19.16- 

U.S. Departmnni of Agrieullure: yearbook^ Clk 
otatc md Afmi. W'ushiti^toD, [93h, 

y^. Ocpiirtmenl of Agriculmre: YcarlKJok. tn- 
iiec/jtp W^ihingtont l '^51. 

US. Dcprjj'tiiicni of Agrlculttire^ Ytjarhook, Phtin 
Washington, 1953. 

U5. Wenihcr Bureau: Sutotwiry of the Cnnm- 
in/figirnf Dam o; the Vailed Sralci by iVr- 
iioFis^ Bylletin V\\ WaJihinfion, T933-1934. 



Wtr EOUATOKtAL CL^MATf 

WlFH htAt jJltl liumiililj? like those of a liol- 
tlie wei c.'ijiuttiiniil cJiiiiAie U better 
^uitt’d to planU thuJi to Jitimun lKiing$« Hence 
tile mioy tropics ire more notable for rtK.'* riut- 
(jiL<s tuit^ls ctf their lD:oxriont veget<ition thurt 
tor progressive citresj cultivated farms, or well- 
developed plirnijiiijns. Pulm-thinchcd huts and 
vijluges of primiuvc unlives, rather than cfabi?- 
ralc nuidc.rn hou.'i&i and tadiisuLd cities, arc 
the nik- 

rhe rain>' equaioiial cUciaie (Figure 6-1) 
embers ihat part of the earth's surFi:u.-e viithin & 
few degrees of the equator> vave for a fs“w c.\- 
oeptions to be noted later. TTie lociition of the 
cquiitorinl calms dctemiidcs this typo of cli- 
malc, J(i die Uoldruxu belt, rains of the ihunder- 
stornt type arc a common occurrence ibroui^- 
out (he year. Mij.nimum rainfall comes near 

9 '> 


llic times nf the equinoxes. Minumuti rolnfali 
occurs near I fie solstice periu'd, but no time of 
the year is distinctly dry 

In the northem summer monihs. the equiH 
toriul calms and iheir iissocimed rdiins shift 
no rill ward aboni lU degrees, and in the south¬ 
ern iiuiiiuicr fnonhem wmter months) the belt 
of calms iind rmns shifrs south ward. I'his. results 
in slightly less riiinfalT during these two limes of 
Uic ycui near the equator. There is liltk varin- 
lion in annual tent pcs ulure, and m so me sta¬ 
tions such as SingiijMre. the average momhly 
tern permute changes from rinly slightly below 
to slight!) above 80*F (Figure 6-2).The diifet- 
ences m temperatuTc between day and ntghi 
are generulty greaier Than those between the 
hottest and coldest months. Frosts arc utjVnown 
in fhis belt except on tlie highest mounUiins, 
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AMD SlIBHUMlD TROfICS 


In general, cqu;jlorin1 regions Ihivc high 
rcLitii'C Iimniditv, but cxlremcrlv high Icmpcra- 
ture^ ii3^ not u ehnruelcrifirtc Thi^ fsicl ihai 
thi£ sun shines rcguJorly aboui twelve hours per 
duy at ulJ times of ^ year hclp& prcrv'cnt the 
excessively high lempcranires that sametiimfs 
occur tn higher btiiiades. In nddnion iht prev¬ 
alent clouJjtiess and high vapor conteot of the 
air ore signiHcunt factors in Iceeping daxiime 
tsmperoLures down and nighttinie temperatures 
up. Absolute maximum temperatures are much 
higher in tmde-wind deserts and in the so 
culled "Icmperale'' latitudes in summer than 
during the day in rainy tropical regions. Yet 
vtlscn combined with Ihe verj^ liigli relatkve hu- 
tnidily of the niinv tropics, leniperatures near 
90 “ F rauke conditions seem as unplcasuni an 
temperatures of 110 to I20T with a low rda^ 
rive humidity* Forttmately^ teinpenjtures seF 
dom reach 10D"F, since the very high rcklive 
humidity would inuke conditions almost in- 
sulfcrable for human beings. The lerm 
tv/nfu^ratut^ is used to distinguish between tlic 
tCTiiperaiui'c recorded by the tbermomcret and 
the way people respond to the combinuiion of 
heal and humidity* 

Ccreral atmospheric conditions in the rainy 
tropics resemble those of the days 

in I^idJaL^^ud^^s. TTne £kir SQcms steaniy. Activity 
keeps the tsody wet with perspiration, since 
moisture does noi irtudily evaporate in I he 
dump uir, High relative liumliiity and heui are 
very oppressive to the uniicciiiniited person 
Weather is cloudy much of she rime, especial[y 
in the iificniooji when most ot the rams fall. 
These arc of the eojivcctional shower type* 
usually actxntipmiiciJ by loirents tsf riiLo nnd 
brilliant flashes of lightning. After Ihc storm, 
which may Just from u few minutes to ks^ than 
m hour, the air usujJly dears, die lempcra- 
ttire falls slighlty, and hi'mg seems nit^c eo' 
durable. 

Modem invenijons make white residents 
more comfortable in die rainy tropics. With 
Ifim^purtatiort by air, cooling by mcdmiieal 
rcfrigcrution and other devicei, duse regsoas 
are habitabte for larger numbers of Europeans 
than wus the case a ^neraiion jgo. 


atMRTicTTrE n>K 



Fi^iif'e 6-2 Oitiwiic ^raph for Mafimif. BnnH 
/T typiL'iif ^rnph r^prtrsi^mifti* n n ei ei^uiiioriai 
timlc /^^C£^nb#i_ iVui'e ihc foUo^'my 
a uniftxrmfy hi^h tmtm mtmshly viiry- 

wg dighity tfmtugh 

oj tire yeart fi^nvy romfoB ^atrrJng (n i^rcfr 
mpfiih at the jctfr. yurimwrii are fjotitre^ 

ahty incksng, 

rmpicol SietmwKs. TtopJcid tnvjrofimenls 
may alfcci individuals phy^ologic^iUy. Fxp^i- 
^urc lo die dined rays of the sun during the 
lical of day is generally rnudvi sable k cspeciaJly 
for persons with light complexions, and may 
lead to heat siroke. There seems to be an actual 
decrease of red corpuscles in the blood id ijn- 
micranij! from coutor ciinmtcs, and ii tcniJcjic} 
lor white people, especially women, to become 
anemte, FfCt|uent vacatluns in cooler mid* 
ktiluiJv^ Dr in mouiuuin reginiii hi the Iropicj. 
help to keep lighr'^kiniKd piajplc in belter 
health. 


' J UWMf Hll HJMtVJVdULBl 
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ESSINTIAIS OF OEOCRAPHT 


Much JiMiitic In llic iropks renulli from 
LUi«Ies4ncs5 md rrot from nutiiml conJittun^. 
SurEtice i;s ccuTtmonly polluted und should 
Dot be used c.^cept when sterilised by boiling 
Of checrucsiJs, yci some people offci] dtp ihcir 
supply from ilie nearest ^treiini and muy con- 
Lract dysentcf)' or typhoid, En the course of time 
those die who me most su&ceprible to intestinal 
diseases from piillutcd water. Surviv^OTs possess 
Q certiflin iminunity, but these diseases remain 
very deadly lo the Heweomer, Modem msecii- 
cides, vuciciiici,. RntihioticSni imH jumitation prac¬ 
tices coo. wOffc wonders is maintalninB grnxl 
heujih in the tnJpics. 

Oibcr diseasesp especiaHy those ^iTccling ihe 
blood, may be carried by m$ect5. Thus malaria 
and yellow fever ( Figtire 6-3 J are iransmiiEed 
by dilferent varietfes of mosquitoes. The best 
coiattol for these diseases lies in vigQiint super- 
visiont isolating the vkiinis^ screening hounes 
and cjf^tems, and draining tivamps and stag¬ 
nant water whtzt the injects may breed. Such 


pruetjces have praLticully eliminated ycllo^w 
fever as a deadly disea ^ and greahy reduced 
mortality from mutaria, Nevertheless iTavclcrs 
m the. tropics often find it advisable to take 
qiimioe regulurty to allwy tlte severity of nia- 
lark Lttrocks. The nume isselt—from nnih ftfm. 
Of '*b«^d siir*’—sugge&t^ the s^wimip L-onditions 
in which mosquLtdcs breed. In the lV4lT!i a 
severe epidemic of rnnkria killed many people 
in Ceylon. 

ElephanUa^t^, tx dlsliguring disease cuuicd 
by a worm ifitaria} is also iransmUicd by a 
mtTSquilo. Oiher eommon internal panisite$ 
Ihflt atfect humanity art Itookw'orm iind BiJ- 
harzia, the kiter itansmiTted to human beings 
by a water snuil as the iniermediuic host. 
Bilhur^iu Is espHCcially cointnon iu tVEuiu irri- 
cated kndi til^ E^ypt- 

In Africa the tsetse l!y h a dimgerous dis¬ 
ease currier. In man il transmits a deadly di5' 
euic called jti kmy.t (Figure 6-31 and 

in livestock 0 dilkretti tsetse fly rransnuts a 



Ffji^jrc ^-3 Tf&pif^ai disifaic in cc'iiU'uf j^frica. 
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vcr^ coTim^iou^ Jisc^$ 4 :> mi^^riLi, o\ hurv^ ^nd 
cai^le. The tly brccib m cJiuiip dtirk >"^i^iiimpfl 
and iJie borders ot streams. Gcosrat ccmird 
nicmujT^ oi deminii \wdiL ijf in (orted 

removal of villa^":^ to higher, driei. ot wmdier 
,^Tc^sL^ noi iiife^ed by rhe lly, For human beingi 
a sjnthctic cofll-iar prodiici been nistJe 
which when injected into the bIcKxJ will cure 
in any victims of sleeping sictncss. Other 
tropical Insect pc^t'^ meludc voracious anti^. ter¬ 
mite und roaches may cxirry dtscitiMrs 

tit both cal tie nnd man ParasitiL- worm^ also 
^ifHict the people of the humid tsopica. 

Vegetation and AnVmols of the Equotorfaf 
Fere^, The beat and huiiiidiTV in ihc rimiy 
iropics are ^ Javoralilc for phints that vcgeiij- 
tion gri>ws remarkably and forms a dense 
forest (Figure 6-11. Fhb equatorial mn forest 
h be^t developed in pans of the Congo and 
Amazon Basins. Brazil Laos cat! ihc tropical ruin 
(mest of the Amazon V^alby ihe selva. The 
trees arc broad-lcjived evergreen^ and cum- 
moni}' fom a canopy so dense that only u 
small .inTounl of light fillem ihrough* 
ph<itography neitrly imp<tssible and even hin¬ 
dering the growth of ground pluni'^. Many 
the plants are parasites feeding upon cnhcf 
plants. Others are rooitcs^ epiphytes uir 
phmts) like orchids, securing their nuirimeTil 
from Ihc air. 

All mg die bt reams a dense wnl! of greenery 
exists, but back under ihe sliitde of the bafy 
ciinopv large aicas of the fone^»i have little un¬ 
dergrowth. Hundreds cj( species of trees, vines^ 
and sniuBcr pi ants may be found in a given 
afOaT but the forests arc notable for the jb- 
sertce of ^ipccic* ol trees in the softd stands 
which cliJiructcrTZC the temiferuus [orests of 
higher latitudes l^en^ccn the trees climbing 
vanes, called form ii hiinging neiwxtrk 

Ihrough which air explorer must often Ule rally 
hew his wtiv. Most of the tretis withoni bnutches 
in a straight tiinik mount for Hi} or Hit) feet, 
nnd then iheir pliutie of foliage pins the forcsi 
can[ipy. Whenever u giunt tree falls, dozens— 
even hundreds—of germinate, and the 

planib coinpeie ku u place Lo ihc lun. fhe 



Figuff 6-4 tiwhogimy hgi tit Jttr^ams 

tfiB fl/ii tiy.r O/re of tht mo:xi diffiCitU ^pmr^ 

»i r/pif ry^E uf lf4mbcang. For thrrt cen- 
iuri^s in iropicat Ciirife hav* prondrd 

immptvtmson tivtr ermk /tir n nwximHtn 

kmiling disnmi-f <7/ nbani 7 nn/r.i. \ Phuiugmph 
Mii'J h} prnnkM'tm of ihf Muhogmiy 
fmj. 


vveukcT perish, and imfy a few snnivc to reach 
the leafy canopy of the forest with ihcir trunks. 

lit the trcctops specialized ty pes of iirboreal 
I lie exist, r^cly descending to the earth. 
Sloili!t* monkeySj dlnibing camivorers, various 
foJenls, liziiols, snukes, and toads, greui num¬ 
bers of btnlSt iind myriiKl!^ of insects live in 
the trees. Pn the ground other type^j. of life 
tlounsh. The few large animals often are of the 
browsing type that nibbles the brush, since 
Kr*i&s cannot grow well in the shade: 

Hunters of the Rain Forest Some people Im- 
iiglnc that lik in a tiopkal enviri.uimi:ol is sim¬ 
ple Lind th-Ai food can be plucked withoul much 
difficoJiy fmm ilsc furesi. The reverse is true. 
l..ariie ptmv Einiiuids are not as common us in 
ihe open gttiss country. Unmcsik animals arc 
seldom keptj ihis may be explained bj the 
prev;deiicc ol disease, die Lick of proper feed^ 
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and the of the juKubltunli. Some prtm|> 

live people, like Ihe Pygmies b :he Itiiri Foresl 
of the Cofigo Baaiit, are purely hunters and 
^thercrii of wild fruits and other edible prod- 
ooift. These forest hunters are m numbers, 
but they require a large territory to siipporl a 
small population in Lheir roving manner of 
fife. T^ir huts are temporary and little more 
than paniai shelters ugaiosi the TairtiL 

Formars of the Rain Forasl. Other natives 
practice a simple type of forest agrioultvire. 
During the least rainy season of the year, the 
smaller trees are slasJiicd doti-n and the larttcr 
trunks are girdled. Under the hui tropical sun 
the vegetation dries out rapidly tmii can be 
burned before the hciivy ruins begin. The niot- 
stiX'ks of bananas und certain starchy roots like 
cassava, yams, taro, and a]Towri>ot, ns well as 
seeds of corn, vegetables, or other food plants 
are planted in the ushes. The ground is not 
plowed but railicr stirred with crude hoes, 
spades, and sharpened sticks. With the ruins 
live gardens grow rapidly. Plants nre not ret 
out in regular rows ot any definiit order us in 
more civilized ccmmuoiiies hut arc mixed to¬ 
gether almost at random So me limes plantings 
are tn “stories." with the tail bamimi having 
medium-tall and low-growing plant* beneath 
it. Little aticoipt is made to cultivute the 
ground escepi to slash down the lurgcM weeds 


to give food plants an opportunity to srow. 

Where gardens iin; located on sloping bind, 
torrential rains erode the soil In any case, 
since tropical soils are often poor because the 
copious rams Jeacii sniubtc plant food from any 
wcJJ-druined ground, the life of a garden rarely 
exceeds thtw years. By that time, erosion, 
leaching of spU, and rapid cncroachrncm of 
grass, W'ceds, and undergrowih cause cultivated 
plots to be abandoned, and new gardens to be 
sianed elsewhere (Figure 6-j). Aftei some 
years all land suitable for cultivation near a 
village iias been used. Then the village may be 
abandoned iind moved to another spot in the 
virgin forest, Many trees in jxipalated regions 
of the ramy tropics are second-growth as o re¬ 
sult of Uiis destructive type of fnmiLng opera¬ 
tion, 

Some meuntain Malay tribes, like the 
ifugjio and Igproi of Luron in the norihCTn 
Philippines, oiler interesting examples of the 
development of primitive agriculture m iropical 
higJilEinds. Although these people hunt and 
gather wild products rice is the real source of 
their livelihood. Because very lit He Jsnd in tJie 
mountains is level enough lo Irrigate for rice, 
fields must be font led artificially. During the 
centuries that these mounturn Malays have 
lived in their present homes, they have labori¬ 
ously extended the teiraces on winch they 
grrFw rice by some of man's most reuiarfcable 


Figurf 6-J Shifting culiivajiott iti n wet ei/iitiforutl tirgiiin. 
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engineering feal,^. Terraces u few feet uldr rise 
one above anglhcr for between l.fKK) and 
3,<i00 tee) up tbe »ide» of mouniiitns. Sttermis 
of water conducted to upper lerrdicev run 
through bamboo pipes from one teiruce to the 
next lower Eevel. To guard sources of ivater^ 
the forests are well protected; no villager is al^ 
lowed to cut timber without permission of the 
elder's. Alt this engineering, inelutling the build¬ 
ing of stone Walts set without cement often to a 
height of 30 feet, was done b)' illiterate tribes¬ 
men. 

Water bulToIo and oxen arc kept for domes¬ 
tic animals and sometimes eaten. Pigs and 
[xtuhry also supply food, along with some 
secured by hunting and Ashing. These supplies 
supplement rice and other crops that are their 
chief foods. Houses arc thatched, with steep 
roofs to sJied rain. They are erected on posts 
above the ground to provide air cireulalion 
beneath the ftoor, and are well adapted to the 
btit and rainy climate f Figure 6-ft). The iribts- 
nten weuve some doth, make pottery und 
baskets, and even fabricate iwn iiiipkntenis by 
working burs of iron over chuicoal lircs. 

Roiny Coasts in the Trade Winds. TtlC .rainy 
tropics extend fartficr fremj the equator on east 
coasts than in the Interior of continents or afong 
wesi eouyts. The cxplunaiinn is found in the 
fact that trade wind^ blow from oceuny that lie 
east of the conrinents, causing inc^rciised pre¬ 
cipitation along the windward shores. Thus Hast 
Africa from Zaciribar to Ntiial baa ram most of 
the year from the trades. The east coast of the 
l.irge Island of MusUtguscur enjoys ireusy ram* 
fall from the same cause, allhouglt its west 
coast, which lies leeward «rf mount urns ami 
plalciiit, has a scmidescrl cliinlile. Notllicm 
and eastern coasts in the West Indies, the east¬ 
ern side of Middle America, part of the cast 
const of Austrulin. and other places in the 
world aithm the irade-wind /ones have srniilar 
rainv coasts whtvse vcgcLitioo chiSiCly resembles 
that of cqaatoriiil ruin forests. The tiduvicst 
rjinfali under tlie United Stales flag, 450 
inches per yeur, is near the suiiimil of the 
moufitninoDs islmd of Kauai, nt»e of the Ha- 



rignTi 6‘6 .4 ftwcilhijf iiiuti/i}! the pnmtiire /gw- 

roi peoptei q! ttxf vud UH of ibe ishtmt of Luzon 
in ihe f^iiiUppiim, lloities of lii(i typo tiro eowi- 
wjijii in irapicui kitiluih^s. T/rr h^avy fLk»/ 

slUrth imtf: ihe yafpt^rfx bciihtiih siriirrmr 

K^rp it fihtty'i itu' tiaiupntAt of tki- 
mai circtihtiion oi air hencaih i^e hu^ld^ 

% 

waiiiifi grsiup That lies LitWqrt ih 0 nortbe^ist 
tmtle svind^, 

Trppi^fil Flontotiana. fE been said 
Efic Amuxpn Vaitej- could aim cnougli food 
[0 supply I he cniirc popiilaliua of llu> world- 
Tiiis might ptjssibly be Muc if the whole region 
wore wnJer cultivjilion; htdi iinl) u tiny friiction 
novi fanncil; Lhc occai&hiitui cleEcring^k .110 
neghgihle corn]VarMi w-iih iJic nIjus of the mcix. 
Acittully, the entire Aniim,'^ V"*ilky is m no¬ 
de ^^^loped forest wildemi:ss. Nearly rhe same 
sihmEion prevnih in The ft'sifmcr and mare 
hiimid ponionjJ of ilic Congo Baiin. Many 
Irapiciil places actually unpofl tciiHl ffOrti mid- 
to a greater extent than they export 
fc^txl products. 

Pr^^uciinri of rauv ninteriak and ro^i^dstufT:^ 
<in £e coiTiTnerchd ^ale hn^ succeeded in tht- 
ifopics only on pEaniuuojis where naCtveB work 
under supervision of managers I Figure 6-7). 
Capuaf. energy, eiponcnce. and unship 
are proviiftrJ hy lUcse I'o iuccccd^ 

ptuntuikar^ must be located a Jong coastJi or 
whhb ea!>) reaching dif^iiince of ccjptir**. The 
market for the pnoduciir L% In the indui^ifiut 



Figure &-7 \4iHietn itjachim of w^aw C£nie on a Hun nita/i phuna^ 

ihn. rhiA fntichuir fokt'i fht p!acc «; niuny lahortn who foroirriy cur shi^ 
citfK hy humi {Fhoio^raph, count^-cy of the ftuwuji ^ur^rmt.i 


fencers of middle laLitudes^ und It ^Idum 
10 tran^ipcjrt goodii from a distant interior Uii the 
ccasL 

ITirr niost ectimimtcally iiUODes^ru] fmpical 
plantaiion?^ produce things that ciimiol he 
gro^vti m middle latirades. BanaftH^i, ciieao, 
coconuts, and cane sugar are fotxl products 
grenvn on rainy tropic lowlands. Palm olL coco¬ 
nut oil, and copra (dried coconut meat) come 
from the tropics and arc tiscd both as food and 
raw maie/iaK for rtiimiifacture. Bol)i c^x'ouuts 
and oil palms, hovvever, grow mid amt are 
raised *>n\y partly by plamation methods. Qui¬ 
nine mssdc from the cinchona, a uativc tree 
erf the forests In eastern Peru. Today most of 
the world s supply corner from plantations in 
the isLind of where plenty^ of skilled 

Ubof IS available^ and the producE can he 
rallied mtyic chtaply than ri can he gathered 
from scaitein£i;l wild irces in the forest 

Miiny distinctive produci^ of ibt rainy trop¬ 
ics are cosily to raise on plunlotion^ and too 
perishable to ship easily- Only recently, there¬ 
fore, have Umy been nvulLihlc to mid-liiri- 
tude people* gencrail) .ts tiixufies. Yel, since 
the btc idnctccnth century an increasingly long 
list irf ttopical commuditicis^—hxmana^, choco- 
httCi Brazil ruits, pincappleSn iivocudos 4 cashew^s, 
and mangels—has been produced commercially 


for miJ-liititudje markets. Soon, we m:iv become 
equally well acquainted wish papaya^^ chcii- 
moyaSp and baha'isu nuts. To 3 degree, success 
in commerduJ production of such commodities 
depends on more rapid iriinspon and on in- 
crea.sed use of refrigcraiion. 

Because of ijccessibinty to ocean transport a- 
hon, tropical Uhind^ are often cho’^fi for plan- 
tatbns. Trinidad, Cuba, Puerto Rioo, and Ja¬ 
maica in the VVest Indies, VlaurilftiS and Re¬ 
union In the Indian Occun, Java and Sumatra 
in the East Indies, Hawaii and Fiji m the 
Pacific* und Siio Thome in the Gulf of Guinea 
£Lrc examples of try pied Isknds where plimta- 
tion agrictiltarc has succeeded. Coffee and 
ure gr<swn in the nx.>picv in bigblaJid areas from 
one to several thousand feel abt^ve 5e;i kvxl. 
Thcie crops ihtiver belter in regions with ti 
greater range of dally temperatures than ihc 
huntfd lowlands, which ha 10 high uniform tern- 
pera lures. 

Rubber^ Hundred^ of dtiferent treeSp vines^ 
shrubs, and herbs produce a milky hues frcim 
which rubbci can be made. Several <!ozeii 
pi lints have actuuUy i^upplfcd ttibber to the 
worlds but only one, Heveu braistlirmr.^. a native 
of Bra/Jt* has proved! ad apt able to pLintatioo 
methods of prodLictioii. &xds '^ecreUy i:ikcn 
ftciTi BraiPif were gerfiiinatcd in llower [Xits at 
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l[ie Kcw BoLJmical Gardens nsar Londtjn and 
Ciirried to Ccylim for pLinting. To&jy ihe many 
niilElnnb df rulibcr freeb grovving in Ceylon* 

0iuiiia, i\w M^by Pcainsulci, and Indionesia 

huvo descended tram iht^ fw scedii smuggled 
out of BriiziL 

\^'j]d rubber trees are widely ^cw lie red in tJie 
forests* otid w^artmen mu^i irawl long di^ 
ranees (o g;:itber latex. Cureless liippiiig meihods 


were cncauroged by the fact that tbe trees be¬ 
longed Ui no one: as they were desiroyed* rub¬ 
ber gatlieicfs had to peueEr^te ihe rarest more 
deeply niong ihe riv'crs and Uaib to gather a 
supply, Tids of course increased the cost of 
guLhering wild rubber, Ptuniation nicihods can 
produce cheaper rubber EhsD Ehai gathered 
From forests: hence, since about 1910 plnnta- 
lion rubber hoji largely replaced the wild. 


WET-AND^DRY TROPICAL ClIMATE 


TrontflJoii from fiaitiy fro Dry TrO|itCf. The 
cLiniaies of the tropics tnctLide Ehe wet-tEnd-dry 
tropical and the iroptciil desert ai wcU iluit 
of the rainy tropics, rroptcal ditnutc^ with a 
dEstinctly rainy and a dry setsson occur in both 
tropiL]sil savnnnu and monsoon regions. Sa- 
vrnino^ I Figure 6-1) ore the result of the shif e 
of the cquiUorial culms during the year. This 
zone begins .iboiit 5 degree^ from the equator* 
where a wcIhJeflned rainy reason occurs dur¬ 
ing the period of greatesit heat* fotkiw-etl by ^ 
dry season during the cooler monihs. There is 
little variation in temperature throughout the 
yeai* huwoifer {Figure 6-^). Variattim In sea¬ 
sonal rainfall is more .ipparcni than venation 
in tcmperatEirc; hence the tcmii siimnier and 
winier refer emty ro ihc: time of >eai und nol to 
Ehc season in the saYsuifias. In this? belt, char¬ 
acterized by wei and dry seasimsi the zotic 
neatest ihc cqtmtcpr has a long rainy and shirrt 
dry Farther away, seasons ate of up- 

proxitnaiely equat tcnglli; at the edge of Ihc 
trade-wind desen:^ ihere is a shorl rainy and a 
long dry sc-a54?n. 

Savannas. Natural vcgctoTion reflects differ¬ 
ences In rainfall wntun parts of the wci-and- 
diy tropical eliEHiiic Tlie luj^n is dense but 
of Ics^^lieighl thiui in tlu: equaiorijl rain forests. 
li H ^ometiTTiea cjilled a jungle rather thjin a 
forcHL Where minfull U still adequate (froni 
30 to .'ill inches during liie season) but several 
mouths of EUnught mu^t nc^’efthclcss be en¬ 
dured, Trees form an open stand ivith fnd grass* 
brush, and other dfoughi-resistoni forms of 
veeetation, Ihe&e open wmids* mixed with 
gnuifkbnd. are called (Figure 6-9J, 



fifiurr dftmifH- Kraph for Cfimha. 

A tow-hnuidf sayatma ccniiutim, Irom 

Fi^iirr 6-2 prkfciptiUy in iHf toiui Ufimtai rmrOalL 

NniCt in. 6-2, rhui i/ir itfmpcri^^lrr^ ir 

/hg/i |•r•ne/a!ly throughout tfw yrur and ihtit fhv 

^rtui^St lUnuiiflf of ruhtfult or.furv during fhe 
ttwnihr trf iJeceiuArA fumtuty^ ami ft hr nary ftt 
r/i/t iomthni ihe p€Tiiui of (aWt'.Tt temprmtrfrf orr- 
ntr^ fmn May through Srpiembfr, and thur dtr 
of bleary trom Qnahcr shnmjth 

Apr a eoimtdcs with the period vf gri^aten warmth. 
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L-urgc putts of Ihc Ltmiov of (ht Ofinoco NgHve life in the Sudon, Lndi^eJtOUS pft>p!« 

VaJley in Colombia and VcitMucb, ibt: Ciim- utiltzo thi* savarvnu> for himring, ^ruzin^ ,ind 

pos of ^uthom Hrazil, nnd Tnoiit of the Sudan afriiruliurt. in Nigeria most niirives live 

region of Afrioa arc e^tamplcs of srcijncal crops tIuiT tliey raise by a primitive method 

vannas. As the length of ihe dry seoson in- cuUcd faHowin^. First liicy oliop down 

creases, trees become stunied and widely scut- iiruiih ujjtl trees on 2 or 3 acres ol jungle or 

tered and give way to more drought-resistunt 'Suvunna and plant crops in the crudely pre¬ 
forms like live acacia. pared soil. Once die crop of gmin, starchy 

Tropica! climatic belts gradually merge into roots, and vegetublcs » harveiited. the land h 

each cthcr^ and natural vcEUiation reflects dif- abandoned and another spot is ctcared. After a 

ferences m aimiunt of riunfall and relative piece of ground has been allowed to grow up to 

length of wet and dry seasons, TTie rain Forest brush for perhups six or eight y'cnrsjt is again 

bceomes a jungjc. nest comes the savanna, foi- cleared and crops arc planted. A family mav 

lowed by the steppes, which grade Into barren control 20 acres of land iind cultivate each 

desert. portion only once m eight years. Vegeta I ion 

Environment of tlie savannas is rellected in that grows during the several years the land 

the occupance of these regions. Suvanmis are lies fallow furnishes needed humus to the soil 

The habitat of many grazing animals. In .Africa for future cultivation. 

scores ol species of antelope, elephunfs, zebras. The grasslands attract owmers of domestic 
giradcs, the rhinoceros, and many other graz- animals, and African tribes like the Masai of 

tng animali and associated carnivores ibat prey East Africa make most of their living from 

upn them forinerly loiimed tn vast numbers flocks isnd herds. When large tribes depend 

over <ltc country . Aldiougb ihe introducuon o£ upon gruzing nnimids, they cannot keep ^ 

high-powered riflci has deciRinted die henii in sulTicicnt number for a slricily meat dici but 

some places, large numbers of big game stit! instead consume the milk pf rhe animals, eut- 

exht in the more remote regions Many more mg meat only on importanr occasions. Genernilv 

big unimuls are found on the snvimnas than natives of Airrea who are herders are bolder 

in the Lnipieal ruin forests of .Africa {Figure figliting men than the settled ugrlculttiralists. 

6" 10,1. To survive, tliey must be brave and capahlc 



tigiifr n-9 Afi Afficatt fu- 
vfinmi hmisc^fie, ihowittg itn- 
ptvktikc cttariKter of the 
g^Miiutuh ivifh tkvir 
siutiiil ttuHtpn Of rri'fi. T'Jrjfre 
tire ivUt Mrfit'hi’x t>f t/iif tvpf 
at iamhtttpe tn pnrtH of Af- 
tint. tupporUng nflouvely fe\f 
pfopio vompsired n> other 
panx of the n'C/fif, I/’An/o- 
^raph^ etfHrtesy i/f the Amer~ 

ICilil A/liircdfii i.if ,\'*j f 

HUl0iy^ jSpVm' 
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of ItLkJidling vL'capon^ ill ord^r so dofenif ihtlr 
hcrdi ae^iin^t bcus^s t>I prc^ iind t<5vmg robber^^. 
Thc« herdsmen ixUi\ C4>rp|M:ral4; in li.indling ihe 
kifiirnaik. Hie) muininiiii ly censmiized Ui1><il 
governnicJii uhich mtftc elfitient ifi;m thjil rjf 
rtwir ugneulturf^l ncighUirs. Cutilc-kceping 
iiibcE u.sually domlnaie she farmiitg peopte and 
force ilieji3 to fiuTUiih Iribnlc of grain or othci" 
supplier. If the farnsei^ refused, their ^11 Ic- 
ments would be riudcd by the fiercer thou^ 
tes?* nuintroy?. herdsmen. 

Tropicat Men&oons. Monsoon be>t de* 

■rclopcd in indiB. ilie Malay Penitisuh* and 
South China, represent un extreme phase of 
die wet-ynd-dry tropkaJ cliinafe i FiguTc 0-1 >. 

The cfimntic year in India h divisibk into 
ihfice seasons, a hoi dry spring* a hor hiinikl 
summer, imd n rngderaiclv cool dry “wmier'* 
without frost (Figure 0-1 f 1 By the tmie of she 
spring equrnoH, the ^un blazes down from o 
cloudJci^ ’sky. The heat culjnmuies in April 
and May, when x'egelntEOn lia* hecLfme dry, 
niiitiy planis have lost their leaver, and the 


huid IS so parched end dusty that human ac- 
livisiet ate reduL^ed in a minim tmt. By June the 
mon^on breaks and strong winds bring in 
w=arm air maises JiiJed with moisture frum the 
iridioji Ocean. RLiink begin in the south first 
and may not teach nsrrthwestern loiJb until 
July* Tlie summer fs hoi and humid and is ihe 
period of rapid growth of crops and natural 
vegeiatioiL The rammer ttionsoon declines 
earliest in the north—peifnips in September in 
the norlbwesi^ October in Calcutta., and Ni> 
vcml^t in tlie sc^uth Dry luid relatively cool 
winter monstxm winds generally blow from 
October or November to (he end of Februury. 
Tills is the pleasant cool season in India, 
though temperatures do not reaidi treezing, and 
ihi^ Is the preferred lime for foreigners to visit 
ihc country- 

Niiimal vegetal ion in monsoon lands gen- 
ttidly consijits o| jiingk except in the less rainy 
melons, where it may be of a savanna* steppe, 
or even desert characicr, us in northern Paki- 
nian In tlie jungJrs ajun cuu use fire to help 
him clear land for cultivation. Forests in the 


Trgifff imfflT/ia 

ittapt sffowMg fypir»t 
krid't of cenirni Afnmi wird 
sonic /ypci u/ wHdUfifi jfu* 
rx'ih^X wild fhi* 

hurirhtvA f, {i'hoft*^r£^pft^ 

^ourtriy of thr A ujct’ktui 
Afuacum uf iSamrat //ivfory, 
iVfit York.'f 







no i»SEI4TIAt5 or OEOORAjrKY 


CLrlVUSTKtYPf PlJCt 




Ciht^aiic f^rnph for Calruftaf, inilia* 
s^tid cofidiiiony Ut (t typical 

The iropiCirl tdiiliidt: mdT 

cutvd h\ (h ii mifonffly kt^^h (tfmpcrdture condi- 
tktt\ ihrou^fimt f/(r year and ^ fmrki^d tm-k 
#j/ tirirr.i^c^;pa^ temperature v/trmdm, uto 

i}f thijf the roMl mmmat of rain ernli year h' 
KiTv ^ri:wi’y» Awr ihut it <icrHr^ jri a& uaeven 
d$i!irfhuUi>n, wuh drought ill Drccaif^r^ Mnuaryi 
iutd titbraary. fmf/ heavy rmn-t in Inrir. fitly, /fu- 
ttUTi. and Sepirmker. Noie dn* MliffervuctJt in t'fr- 
niftrir cmtdhkfn ffom thojc of ihe wn cKfimiafuii 
i'linmtf ^thooftt Jtt Figure 6 - 2 -^ 

miny troptoi Mt constumly damp xhai they 
are very di^cult to deal' by fne unlessi vegeta¬ 
tion h COT and dlowed lo dry ai ihe hoi son. 
but in Dionscion e1itn[itjc$^, much of th^ jnnglt! 
becomes dry enough to bom at tJtt end of the 
dry season. Since hind h e^ier to clear than 
In the mkny trupici and nLitive^ are btUcj 
worltcr$ titan those living in the hoi rain forest« 


some rainier monsoon coiimries devote niucfi 
land to ptaniation crops and raise eanc sugnr^ 
tea^ coffi^e. [md other coniiriiodities Tor export 
to industrial regions in ntiddle iiiiiiudet. 

Mon»Qon Farming. The mo^t mtportant rTa- 
tive food in the monsoon chmates is rice. This 
grain rcc^uires very fertile soil, an ailequ[itc 
amount of water, and ii long growine season 
asuoUy about five months. It must he planted 
In artibdal iwumpfs (Figure b-l2)> ami much 
JaWr is needed to raise rice by the mcTliods 
tiffed in monsoon regiuns. Plants arc started in 
(lorheds and rmnsplaiitcd j^pcar by sjpent to 
prepared fields, where the rice grows in niiid 
and shatlow water under the hot sun. Rice is 
hardy tmd re^isiLii rungiiv and otJiCE 
that would ruin wIicaL and similar grains. Fnr- 
ihermore, rice can be siurtd in sopite of heal 
and Immidiry^ whereas com and wheat would 
ferment and spoil, 

Wuh a dA^ scQ^n and less heat during part 
of ihe j'car^ mnnsexm climates are a mote 
favorable human hahttat than the rriiny trtTp- 
ici- India, Pakistan^ tndon^io, ThailandT Cev- 
Ion, Burma, and the Philippmts ore among 
countries situated mainly in the tropicnl mon¬ 
soon climate. Half the population on earth b 
found m India. China, and oihm counlrie^i in 
southKistern Asia where rioc is grciwn andcE 
tropical and "Icmpenite'' monM'Km cunditSons, 
(TIuf humid -^uhlropknl pans of China will he 
di^cuihved in Cilapter H. i 

Since rice retjuires fertile level land* areas 
suitable for its cultivation arc mtensivelv used. 
In the Ganges Dehxu coastal plains (d Cliina. 
and floodplains of Japan^ over 1,1)00 people 
per square mile are siippiited wlui^ty by agri¬ 
culture In more tropical locatidnt tw o cfO]K of 
rice cun he growT> each year* and the yield per 
acre may be double ihni of wheat Other areas 
may raise one crop of ricii and iinother crop of 
vegetables, beans^ or wiiJtcr grain. Jlighhinds 
and mountains in monsiKjn lands have le.^'« 
popuJaiiDn, since the people prefer lo crowd 
onto The hmited areas of rinre level ground. 
Where mi’Tftsm'ins fumiiiih only scatu-fed rainfall 
iOi in eentrat India and tfte Punjab, irrigation 
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HyMICi AND TROPIC! 


iit usilJilli' ptiit^ticetl allliPti^i iomc crops may 
be grown without tr[ig.^(tion. On unirrigutcil 
dry Ijjid yields itre suuller itnd rhe popuLitioii 
fiir h^ss ihan on rainy coa^iial Sud\ ureas 

are alflicEcd by famine w hen the rains fail. 

//oi^rv. Housesi built by nauve peoplct^ in 
tJic tropics are HC-neralK' of simple mniirruciion. 
A roiif to keep off ihe dowitpurs is the im¬ 
portant riling. Walls are made and 

someume^ eonaist ef movable mats so ihat air 
nmy circulare Gcner.illy the hotisc h little 
nkirc ihan fi hut thatched with hanana and 
palm leaves and with n door that often is only 
beaicit cajllK but ^OTnetimes is wood and raised 
un for Reuter i-onifojr The hut is used 
mainly for Bleeping accxmimodutiom. Cooking 
TTirj) be done t>iiid5>or5 or in ihe tlicUer of a 
leun-M. Only a ^niall tire h needed, since lieat 
is desire^l for cooking done A ditcJn may be 
dug ahoiir ihc hur ro dram away falling rain. 
Sometimes the house Is placed ybove ga^und 


on posts to keep things dry, especially the slcepn 
mg quartefi. The fltx>i of the clevttted hui is 
often of split bamboo. Lfnderneatlu pig^ and 
chickens find refuge and pkrk up scraps ihiil 
full IhrOLigh Ihc open spuces. 

Weather of Monsoon Climofes. In Indio a 
short mild witiECf is followed in March. April 
and Nby by heat and drought. Vegetation 
dries up and the ccumtry ii covered wjUi dust; 
but, with the arrival of the ruins In June^ 
every thing again becomcii green and ihc tem-’ 
perm y re drops sEighily becausac of cloudlne^is 
and the cooling effect from evaporation nf 
mcisriire. During the ramy season, Europeans 
find the heal and high humidity ol monsoon 
clltuales very disagreeable. The rains bring y 
i^udden growth of vegetaiion. Indoors, every'- 
thing is afTccted by dampness. The leuves of 
KH>kv slick Together und become cove ted with 
mildew« and bindings are c^urckly loosened* 


pttiiili rti'* lJi 4f0piriil 
rtH Jitinm. fiti hmfmvt 

irtr ftf ri hii i}f hmif drui n 
Ii3r ^7t3w'frti; du" frap, 
I. t;.S. Ihp^iriifwm p/ -^gn- 
CN /fMfc piiotd’i^riiphr} 
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WtfJ unc^krcd lot over u Kight will 

he covered wllh fpjigouis gre^wth by mormtig. 
LTnoiled knives, and gunsr ni^iv be ruined by 
nj$t. Yet nutnrETttf rain^ rtuke ilie mon^ioon 
region!^ u favomble place for raising crop^i. 

S y M M A H Y 

Wet e<]uaiori[ki dimaie has high. Tempera- 

rune shtcu|tlit>ui ihc year. Ruin full \% hea^'y anniH 
aU>' SkTkdi reachta V^ice a y^or when the 

sun ^ TwuriTii ihi jeniih. Thcic cnjidlfloi^ fAvftr 
(he ijruwjh of dense, evergreen miis tX'- 

npite afrundant rblnfalL Wiirmfh, and ffmlym 
frerm \hh elkm.dic nsilm H not well 

adapseci ut farming because leucheil poor ^ih 
pre%jil Im^rtire water, thirk vc^tiUiun cover, 
and dt!iea^ impuse ftinhcr handiinap^ un hiinuin 
aenvity. n mull only viiiiit i^puludon h 

lokiPtl in rhe Arnazon and Co>ngo Businv. There 
people Uve in ?iniall v Hinges mnl gro^ iuhiuicncc 
Cfopi by primitive fneibodA in llltk forest 
cioiringv In %ome lerUle areas iicai f^aporls. 
oul^ dirts hjjvc deve]nped com mere iul p3 uniat icwic 
10 provide re^idenu of JnidfliliEudcs with tropical 
prodiicls such us sufan hununas, and rubber. 

At greater distances freun the equator, two 
zones of wcf-nnd-diy^ rroptcal c lima re border rbe 
wci equarorial lands. Here the period of high sun 
tasrsi a shorter tune ihuo nearer the equator^ 
When the vun t» higfiesr overhfiyd rn the waitnei 
>eaiwin, rsins become heavy. In conira4tH the 
cooler season vnih lower vun Is r^lalively dry. 
These cimdliiont lend ro jrow ih fd coarse 
und icattered irces—the savimnus—where callle 
gru/mg \% carried on amd vLibsisienee eropi ore 

O U E S T 1 O N 5 

/ S^Ttnr industrial ad^iikivees have emihleiJ the 
I topical humid regioris ro beconre Edicts of 
vwnm: oj ibe k^ding comniodiiies of world trade, 
whereat their comTnen.ial piixliicts were (or- 
mcrly limiled lo luxury guodi'* 

J. How have the ubovif conditions affected world 
1 r ude routc-s? 

J, Which of the (olkjwirtg items are related to 
the wet equutforiiil climatic reatm " C'onvecfkmal 
rainfall^ low tclidwe humiility, hizavy snuws, 
4kddrums. dry KUion, equatorial calms, fro«5.l, 
Mtady wind, high vcnsihle temperaiutsi, winter 
ruinfjdll. 


rice «spediilty being eassiy stored for eomump- 
lion during lilt dry ^e-ttisDn. The dtv' ^asory ulso 
prtrvides Itisutc; during wiucb tiuiivt peoples 
may devoie part nf ihcir time to reertution 
and cultural OLiivilics. 


ra!K;dL Cornmcixial agrictillure m tunited lo ac- 
ctTisihle ftgtoii* nearse^tporti. 

li^ ^ouiheiiiitio'n AsiJi, ihc wet-and-dry tropiciil 
elimiite htcomc^ niosl lolly develupeU in the 
nicn^ixm lands of India, -^laLiya, and voulhern 
China. Here voil iind water condilknii favor pm- 
duel ion of rice, which yields wd! and can be 
su-ired wiihoiM detcrionitioTi uiukr wiirm humid 
oOndJiioit^ that would spoil othcT graiiut, Jt is the 
slktple food for iuhabicanis ol the memsaon 
realm, and the large pr&Jucticni Of rice helps uc- 
COULii for onc-rhirO ol ihc world's popubiioti l[v- 
mg in ^kiuthcast Asia. 

OnlUne 

W#r iit|Uoioriol emd rainy 1 rad*-wind eoatis 

Oiar^ciensUot of chnixtie 
Pbnis and niiimjils 
Sickni:ss and hciillK 
Honlers and (annerv 
PlaniatEonv 

Wer-and-dry trapkii} realmi 

Trnrifiitun frsmt miny lo dry tropics 
Suvannas: vegttalian. native life, occiipance 
Munteoni ef Sautheait Alia 

Season ill weather and vcgirtalion 
Rice .^nd iHhcr crop 
Hume life 


4. WhLd striking change in living condtiion-v is 
appurent m Fiaurc 5-^ os com pared w^ith Figure 
7-67 

5, Which of the foilownng Eowdalitude ctops 
hH\'e becotne fAmili»r to us hecauf^ ihey are be¬ 
ing produced on conirnefsiq! pbrUiUkinv'.^ Ra- 
oitnos, ruhhei . cune ^ugar« cNocolate, Bm/il nuts, 
cos:i.uiittv, cinchuna, ptnt^a{sples, tmingos, kj^piik, 

papayas, Avucidu^, rndhugany* ehqiiy* hid!># 

1 ^. Wbnr Vegetation changes mark the iramiiliun 
froiti wei rquaTonoJ lo ^vannn kndv? 

c Why h^i 171 id-klEtude trade with Srnpicul 
laiids tended lo increiua during thi? lusl cemury 7 
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^ Why IS i:i?infncrqiy1 product inn a| h^n^iHAS 
hmiied IrtTgeJy to I he Cyr ibbiriiJi uni^] 

C- Whv ilac% prt^dpltLi^kut ritMtn^tiK iKcur iq 
iimducr in the low-lmlluUe w:ci-^^dr\ rc4itfn? 

I 

lU Which is hett^-r vuileti ffar pccupahiin hy ibi: 
v^hiTC man,, trofiiciil nr tropical tovLuiuJ 

of the wtt cqiiAlnrtEil type? 

//i. the ol the Indus 41111 ] ihc Qimges ore 

bppro.timutely In the IniiUtile of the Tropic of 
Cyncer. PU]nl out I heir geogrjiphECjll difTersrc&ft. 
Bnd provide an cjiplLiniUiiin ior yijyr observa¬ 
tions; 

12. Why 4re lol the iropicAl rain lorcsit 
otlen poar^ 

^'^nt Jire the leBdlri^ hLindicapf to ihe com- 
iTtercio] ilevclupniiznt ol inferior BniziE? 
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Dry tropkaJ legioEis lire IccutciJ polcwaitl 
of Uw sub^utnid sav^innibi. Tht) include trop 
k^l dciicm jmd ^Eeppe^ whkh occupy the in¬ 
terior iiml \\e^tern ^ikb of conlineTiE* in the 
where trade blow for m least pan 

ci the >ear (Figure 7-! J. 

Deserts are of pnuch pecgraphic Jntcresi be¬ 
cause Their harsh cnvh-onmentLil condiudns so 

THE HOT OtSlHTS 

A desert consists id wastcUnd wlueh ts neartv 
or qtihe biirfen nf vegetaliort. pianb. muy be 
absent hecLiuse of cold, as for cKaiinde, in 
Antarctica, or becauK: nt raiitfalL as jp Death 
V silby IP southcasr Cuhfomia. M;inj ueogra^ 
phers contend thai few true «:bsirTts: ore iDCiiied 
m thi! States because tiiosi uf die drv 

aieafi have ni least u H e tie vcgelMlion. Usually 
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alTect bumEhii eutivilies Thai tbe relAtionsIfips 
involved are t^ncfally iimpler ^nd cleur^r fhap 
in lands more favored by natitre. tnip^iriantr 
14 X 1 , IS ohservHitEon ol m'Aix\ success in over¬ 
coming The handicaps of » desert climate by 
imeaiion and in finding oihcr ways to make a 
Living in spite of natural htniUEiom. 


thti^ so-called "deserts'" pnavide grazing 
nnd bioiA.^ for Irsestockp The rale of evapora- 
lion in deserts always greaity exceeds prt- 
cipitaiion. hence desert are alwavs ti>o dry 
for rabing Crop* unless the [and is irTi|ated, 
Irrigation b ftequenUy practiced m Meppo 
liindft. hut crops also arc raised wkliout iiriga- 
lion lit these pliices. 
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Locct^ion und Couses of Tropitol Deserfs. Al¬ 
though a shimsi^e of nimfiill is ihc pninary 
c:)U£e of dcijcrts, iht: rate of cviiporriiion help 
to deternuni; Uietr ;icliml bouccLirics fuJjy os 
niudi as the jiriount of lainfuJl jtiell. 11ms jn 
.Am!Tu{i:i Ihi; desert plants bc^in to be Jojiii- 
nant in (he south io itu: vitinSty of tht" lO'intih 
dTmaal r<iii>fall tine; but in the north, scanty 
drought-resislant spiny vegetation of the desert 
type extends nearly Eo tlie 2CS-ineh isohyei. 
The rainfall m norUtein AustrJiu is of less 
benefti iv* vtfg^:lil|ion^ single it occutT^ during the 
warns erst liitic uf year when evyperation is 
liighe^l jifid b followed by neicrly eight months 
cl drought. I>ehcient precipiiation rn deserts 
may be caused by a eombinaiEDn of sev'end 
factors ratlser I hail one single reason, as shown 
In Llic follGwing exanipJes; 

L Air moving front colder into witmicf lali- 
tuilcjt in the (fade winds K’comcs wiirmef; 
Such air readily abviOrbs any avitilahk moist lire 
from the bod beneath iip [hus contributing to 
the tormaiicn of a deserr In the Eiorse bib 
rudes. when air descends veiikally. it comes 
under com prcisiun and warms adiabatic ally. 
This rcAutc^ in lowering the rchnivc Immidit)': 
precipitation under ill esc condition:^ becomes 
almost rmpossihlc. 

The largest Iropkul dvscit^ ure in I he ironcs 
ot the trade winifc and horse fantudess and arc 
txisl dcvcEopcJ on (he we-item side of conEi- 
ni^rits. Here urc iocuted Ihc Suharan, Arabian, 
Sofioran, Kuluharl (Southwest AfricaAus¬ 
tral inn, and the Atiieaman Enoithern Chile- 
Perut de>ejl&. The hifgcst dcicrl on 
earth, familTarly called "the Old World IJcscrt,"' 
inc tildes the Sahara of Africa and the Arab ism 
in Asia—the comhmatiLTn forming a hmail 
huniJ Erom the AlLintic tikcun uctoss Africu 
iHxd wcJI Into Asia, Steppe^ are loiTi^ilhui /one* 
bciween the irupEeal desem and the suhhuimd 
10 hum til region> kK'uted in both poieward and 
ixtuatorw'urd directions, and also Tnwiird the 
east if Q rainy elirtiicie uceuriy on that stde. Sa^ 
vanna lands are m the eciuiitcrwtird direction 
and rile ramy ^«ason on the sicppes iidjucent 
thereto iiceurs dirring the period ol higii iun, 
Lunds with a Mcdiictfaitean type of chtnatc arc 


situuied on the poleward side, and the adjum- 
Eng sTcppcs receive rains dunng ihc period of 
low sun. On die east arc sometimes regions of 
humid subtropical or monsoon elimatc Ihat 
have theii maximum rjiinfalJ during the warm 
season (Figure ST). Eastern cOEists in the 
same latitudes as the tropEcal deseris ui^ually 
have abundimt rainfuJl because of the prevail¬ 
ing onshore winds. 

From the bell oJ the Lropic]ii trades on Lfie 
Affica-A^ia kind WEtidi blow toward the 

equator and uuiward (oivard ihe oceans. Such 
air K warming and drying, and the tliirsty a'rr 
cauM:s li thiriEy bnd. The inreriirr o! AuslruliaE 
from the west slopes of the fughlands which 
border the eastern pan o( that conUnent as far 
as the western coast along Llie Indian Ocean, 
consbiis of steppes^ and dc'^cn, ihe Inner i,iccu- 
pying nearly half ilio euminen!. Lower Califor¬ 
nia and the Kalahari jre alvci in the lathiidefs 
of the Trader, although as a matter of fact the 
tnide winds rarely blow across these areas. 
Iropical dcsens arc festooned around the 
w-virld on the Tropics of Cancer ujid Caprieom, 
but as inUkuteJ on the cJimutic map are 
klmited to the west ^ide of ccintinem^ esesrpr in 
ihe caic of N'orth Africa. 

Poleward from the tr.^de winds is the ^one 
of the horse hiirttides, Descending air in these 
high-prcsskirc behs becomes w'urmed by com^ 
prcssicn' Ihe resulting Usw- reliitive humiilliv 
and absence ol wiij-m-reason rainful] help lo 
extend Lmpica] dc>e:is into latitudes beycm;l 
ihe realm of the trade windi. 1'he desert ot 
sniJJhea&l Cahtornia, ^ouEhwe^l Arironii, and 
^H^niirii in northwest Mi:xrcu+ largelv tcsub^ 
from this cause. 

2. MuutiEuitis arc inipoftant fitctors la pro- 
ducirig desorb?, c^peciaUy ^vhen nioisi prevaiL 
In* winds fmm Ehc ocean blow inhmd at right 
angles lo the trend oF high moimtainv Tlic 
windward $ides. of such ranees then receive 
heavy rainfall /\fEer passing the suaiEuits ihc 
dchydrated air descends in Iccwutd. This re- 
$u1ts in cmiipressjon. udjabaik healing, and u 
low rcklivc hiiiujdity for such iiir, D^Serl^XTEcn 
occur on the leeward vide of highlands. This 
Condi I ion ^eems in part the cause for the 
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ticMjrtsi ccnirni Aia-str?ili;i and Stjuth Africg. 
AnuEhcr osumpk iS iht Andeis of Sotiih Amer¬ 
ica ^'hich enjoy ^bundiuit i:iiiEi5 on Uicir shcU 
IcreJ w^tern s^lLipcs alcsftg ihe Pacific Ocean, 
putlly bcuiuse thb 4iea \k% in tlie rain s^liJow 
of the cordilltTa. Kofificr ^m\h in ihe sKme of 
she weslerlic^„ the rainy ^ide of the Andes is In 
sou [her n Ctiik, and ihc dry leeward liidc js on 
the east in Argentina. 

Anottier laclor conlribuiing to the dei^ert 
cofidiiiiiri along ihc cousH of northern Chile 
and Penj stems from tile cold Haniboldi <Peru J 
Current, ^hich pnraUels the shores of the 
Piicific, as shown on the nmp tsf i^cciin cuirents 
i Figure 13-1). Cool Winds frum the sea. which 
nnrn^iillv would brinii rain to the are 

warmed rapidly over the Jand by radiation 
from the hot deserts this counteracts ihc ^u.tia- 
bo tic cooling m the >ea mt expands when 
forced up the wesicm sloix^t of the Andes, 
Tlic net outcome produces fog and clouds 
rather than ram. 

3- St™e desert regtons are deficient in pre- 
cipiiatlon l^ecouse die l.ind surface Is loo low' 
to force air to rise and thus kwer the tempem- 
ture to ii point at which condensiaiian and 
precipitation will occur. Hence a desert condi¬ 
tion will pfcv-ait Ehough ihc air ilscif may have 
higfi rckLLve huniiJiEy. Examples ot this con¬ 
dition include low-lyuni islands ui Lhc West 
Indies, and lUc- Yucatan Peninsula, where 
^cmidescrt condilkms prcviiil. I’he low wcilcrn 
hah of Mokikai hbnd in Hawaii and small 
coral islands in the Semth Pacific have similur 
dry cl Em ales. 

4 FfCvailing wind directions sonieiimcs run 

pamllei En nearbv COUifits: under these circum- 

^itanecs the coasiu! hell min not receive ram in 

£ 

worth while 41 noil ms even if mmintains rise □ 
shofi distance ifilund. The SonraU Desert of 
F.as.1 Africa t!. an cxunipfe. Here bath the sum¬ 
mer monj^n wind towarxl (ndia and the win¬ 
ter monsooEi wind away trom India bkrw 
parahcl tu Ihe African coast. Another dry zone 
is along part of the Caribbcjn eojsl iit Vene- 
ziJL-hu Colofiibia, and the tsIundsoJ \tuba and 
Curasaop where the winds are usuEilly parnhcJ 
to Ihc co:ir$E line Ot Soclh AmerkiL 


5. Air moving from a continental intcriisr 
toward the seti. if iJic distance is great, iiuiy 
nevei liavc had uijcess to large amoimts of 
moisture and cannol be expected to produce 
fain in any quaniity Purlhermorep il air in the 
source region i^ cold when seas surrounding 
the land mass arc wiirmcr, Ehe moving air will 
be wammg 4s ii (laws outward; it will tend to 
secure moisture Ijy evaporation from tilt land 
stirfiiL'cs and induce drying condition^ thfii help 
form II desert. This cundition occurs in Aus- 
traiisi and Simth Africa and probably is in purl 
responsible for the deserts there- 

6. Air moving horn the sea to the inicrtor 

of a large kind mass tnay provide plenty of 
rjinfjlt ficai the niojgbs of iht: continent bul 
will bo so drained tif ili moislyre that steppes 
Of deserts develop toward ihc cntl of its 
tmvds. Tile Tlinr Desert in Wcsl Pakistan and 
pmrthwest India is a good example. Here, 
damp mon>joon air coming from the Bay of 
Bengal gives ubuodaitl rain In summer to ifie 
lower Ganges btii the ramfiiJi decreases 

westward until dc^n cundiiifins prevaiE in Ihc 
lower Itidu^ Rlvei basin at the end of the 
rotindabrtui route. 

Surfuce^ of AJl types of surfaces arc 

found in deserts: sand, clay, gravel, and bare 
rock. The relief may I>c a featureless plain or a 
rolling suiface, or coti$idcruble ranges of 
mountains may rise aimve Ihc plaintike islands: 
from 4 sea of sand- If the mounluins arc high, 
local c£]Eivecitona| ihunderslornis provide 
some rain, wilh the result that more springs, 
better grnzliiK, or wen forests occur jsr high 
ekvaiions under the bc^t condUiuns. In the 
Sahara spe£:ia1 names are applied to dilTcrenL 
surfaces: sand heaped mto duties by ihe wind 
is culled an rr^ t Figure 7-2). and gnivd 
pUiins are termed r^g, Outemps i>f bare rock 
form rhe twmiuh. Wind is an etfcctive agent 
in deserts for both erosion and dcpositicm^ 
Hcapcd'up sand dunes of various shapes move 
in the difecnon of prevailing winds A erescent- 
shaped dime, knowi] to the Arabs ji /w- 
c/jiJir. is u common tandform (Figure 7-2j. 
Elsewhere long purullel hiUs of iund arc heaped 
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Uk€ giunt ^indfows in the dirccUon of the pre- 
vaiJlng winds^ in iht Libyan Dewn itnd 
parts o\ inicrior Atistralhi, The iciinity of wj- 
Ler in Arab lands dcies not require the many 
names for ihnt arc u^d in hu¬ 

mid regions; insread tlie Arabs use the Term 
wadi foe all valleys whether they dry or 
contain running water, Arabs use nuiinri^u^ 
wnrd:^, however, for $and of difTcrenl 

sh^pcsi whereni in English we only one 

The Weather af Deserii, Chorflcleristkany 
the climate of deserts is nne of extremes. Ex- 
Tfieitie daily tpnges of leitiperaiure character ize 
the wcalher of deserts iFmure 7^3) In the 
Sahara the temperature lias been known to 
change from welJ below the freezing pidni of 
water at night in well above in the duy- 

rinie. In part thi* great range of tcmpeniiure 
reiiults from Itnv humidity and absence of 
cloudsv Boih water vapor and clotids in tIic air 
help to keep oia solttr energy and also t[j re¬ 
tain heal radiation neai' Ihc cnrUi. Tfade-wteii 
deserts are to the tropics, yet ftecising tempera¬ 


tures have been recorded over a large part of 
the Sahara. 

The low hunitdliy of the mouniaiiib in the 
middle Sahara pemiirs fO or 15 tru^xy nightji 
per year. Wide vanution in lempcrsiturcs of 
deserts lesidrs in unstable air oonduion^ ihut 
cause frequent sudden violent wtodslorms. Ttlc 
highest temper Lit urcs ever recorded on earth 
have been in low-1 atitade deserts. Ai Aziziu, a 
short disUince from TrEpnli near the northern 
cousi of Africa, an absolute maixuaum tem- 
pcFufnre of l3b>L'F has beer rtpcorded, the 
highest known ro have been measured by ac¬ 
curate ini^LiiimenLs in the shade. One siatiou in 
Etealh Valley, Calllomia, approached the njoxh 
niunip with an observed tcmperniurc af 134*F. 

Although rainfah in deserts is always very 
scanty, il is vary variable in antouttt and oc- 
cutTenct- fn fact the most teltabk thing about 
dcseri ramfah is its unreUabjliiy. Over a term 
of year^, n scatiun may shew an average of 5 
inches at rainfaD pei yCiit, but some ye^irs 
may cxpcricrce no measurable rain falb others 
nuiy have double or triple the annual average 
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7~2 \^i^dfow ptit- 
tem of jtji(^varr>ry wul duo^x 
in Gffind Ocridi itml 

of t/ie Sahfwa. 

[Motif fhe Cff.virnrir barchan 
kft Qf ccniifr m the (nwer 
at ike pkot&^foph.} 
Li/c ill fUis iyp^ o/ tfniitrui 
hiftdsvttpt h nitwit nomxhf^ 
ttit fjrcrp# for tm oLTmtomd 
mdomf ar mitmt ^nwan. 
{Aif fnrci pUai^t^roph.) 
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Much ridrufull m Jmpical <fe^m 
cDCti^^ from iociJ convection ill thunderstorms* 
which may st>E*ic a considerable portion oJ 
countr) heavily yet lenve surtaceij only Ji few 
oiiles distant uiriouched. Shifting of the wind 
jcones imd hcJis of ii^ilms nortls and sou^h dur¬ 
ing the year causes. showef> n> occur m summer 
in the souihem pari of iht Sahara and mostly 
during wimer in rhe norUtern purl. SintdEir con¬ 
ditions of the riUnfatl regiiiicn bet ween the 
noithern and sotiiimro. sections of the Au^ra- 
lian desert are aho typical on that cominenL 

PfanI and Aitimnl Adaptarion ta 

Special types of droughi-rcsiHLin; plants havx 
adapted themselviss to desen conditions, tn 
general, perennial desert shrnb$. herbs, or trees 
have large root systems cciinpnred w ith the pari 
of the pimt that appears abovegrouiitl, Thiji 
suffices to gather ivater quickly when a JtxrpJ 
show-cr aiTurds the opportunity. Furthermore 
plan Is arc vv i tfely $p-,iiced so th at ciich secures 
the available wiiter ^iupply of a considerable 
unej. Many plunis^ like the barrel cactus 
(Figure 7^)* aie cspceiuUy equipped to sEoie 
writer in their tissues to provide fcr needs during 
prolonged drougfit. Most plunrs pewse^ 

devices that prevent rapid kw of precious 
nuiisture through cv-iipo ratio it. Tlte leaver of 
dci^rt plants are very small; sometimes they 
turn Iheir edges lo the sun, sornehmes they curf 
up m expose little surface to the sunshine* of ten 
rJicy consist of Isldc more Ihjn spin-Cs. The 
Sstomiit:!, or breattiuig orgnns. through which 
moivture escapes iti ihc outer air al^ have 
hairs and gunnJ cells tu ptevemt excl^s&ive 
evijp<miTion 

Annual plants like grasses and riowet^ genu- 
mate quickly after a nim. Many uiaiure in a 
few weeks on the moisiure from a single 
shower, producEFUj slml lie dorruant in 

Uic vnil LI mil another shower awake n!^ them, 

Dcsen animals ztiust have certain aitributev 
to sunive. Some anlmiils^ like die pronghorn 
antelope, Ihe gazelle, and (he prniric ctf>g 
and ccilain other rodents, >ucni !i> make I he 
water they need from eating celtulo^, 
which [lOfUains h\'drogcn ujjd oxygen, cif 


euwfncnifE 



Ftgine 7 ~J Clmmw gr^ph for Cairo, 
Conditmns m dir d/cir/-f.i rvodify 

ilittini^nuhird hy (/ k hi^h n^tftpi^r^iJur^s^ ufl 
though voriuihn: touf \2} 

iitcutiy itrfiLirftf fainfaii tu ail wujom. 

which water h comp>^ed, Oihers rerriain dor- 
manl I estivate I during Ji hot dry veimm. The 
Columbian gmund squirrel of the intermotm- 
tnln ba^^m between the Cascades imd the 
Rockies uses this ptoicctivc device. Oihcf des¬ 
ert creatures live curled up in the mud left by 
evaparariiim of ivater after ihe temporarv rainy 
seni^on The lungfish, one Variety of which iivev 
in the Sudan ;+nd another tm 4 single drainage 
basin in Ou^eiii&land. Auitriillap reiuin to ac- 
dviiy when rain^ soften the mud and w^tcr is 
again provided for them in which (o swim, 

Ti^e of fhe dfsrrL Camels are po- 

culnirly well adapted for desen life (rigure 
7ob Tough li}^ and tongues enable them u* 
nibble Imrih desert vc^ijiiioit. Long legs curry 


il> 4 *i)if 4 ivi I. 




































vifgHiiihn in Cttltjaritm. Af^st of ihe^ 

phom or^ of Ciit:H hapi^i^ iiroughi-nHfsifaiii vpmii% /i* plnrr of hnvei, 

pU^uti ure rqtijppetf Ht ^ihiT t^ufcHy nftvr a rain and 

iir fttatn ihf out during tang *troitght ptrfiodji. .4 fnirnd ^ ncns ^ appear:! tn 
fke rmt^r ftrfcgrmsmL {Fitueo^raph hy ffmhcF^ t*^isinos. t^omomt Ciflifor^ 
ma.} 


Oicm ejsil) silting tJw.^ tridk: U>iish [liiili pith 
tcc) rhii sillers id liicjf tire I horn Imt ydnd\ and 
iihairji mk-jK. Numeritus corrwgjjtions on ihe 
stfitnrttrh mAh pemiii camels to drink enough 
ai a 5ing3c watering tc suppon ihc uriiiiljJs far 
a week i>r Ewo, 'JTic ArabinD ciiiDel is tlitis 
luted tor life m hot de^LC?l!i, Uyujillv, aiincK are 
u:ied lor bciirma burden^ and horws are re- 


MSfved for long dei>ert jotttnej-^ where ^pecd 
h es^enciiik Although dmmcdiirj comeb n^etl 
for liding have made 75 mpfes cjr niorc per dfty. 
ordinary baggage canieb seldom average tiiofc 
than 15 to 20 mlies pet lLiv TliC Iwpj-blimped 
Bacirian cnmcl of central Asia it ailapic^-l to 
de-icm wliere winicrs nic cold 


vbItEdi pirv treated aliiioM like hou^liokl peiv 
GoaK .md &heep Hie generally preleiTet! over 
CnitJc by dCM-ft nimiEid!^ hemusc they can ^iur- 
vivc on rneyger Ujivige 

Deterf Npmods- Descrl nonlads must trjvt;! 

ulicnever and wherever tomJjtion^ n:i|Uiie, lu 


Cunli jtsling utc^ ut lU^ert lands: Lunsbt of < I i 
initnxive fanning on inmti a^cat or Oa'ie^. bv 
irrigiktiuri Vritli ihe avalbhle water btipply, or 
(2) extetiikive use of ihe scanty grazing by 
nomadic hetdiug of domrHiic animab. in the 
Old World Desert the inhabii'nir^ keep camcb, 
goats, sheep, smd enmpaiatively Icvv horses. 
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scdii^ gras^ and For tlieir livi^tDck Since 
their hornet ond furnii^hiiip musi be easily 
portable I hey Jive in tcntis and use rug^. blank¬ 
ets* and sliawU for bedding, floor coverings, 
anti deccirations imidc the tent. CJoihing mu^t 
protect iig:absr hciii day jrtd cold ot night 
f Figure 7-6 J. Among the >\rabB the hiimoo^C- 
a flowing robe, answers the requircmenTs and 
IS the accepted garment for ihe nomnd in the 
hot desert. 

Lcaliicr or skin baj^ axe used to carry waiter 
and other lit^ulds. Cooking may be done ^ith 
a Bre niade of carnel dung because wood is 
rurely ohtainiiblc- Cooking utensils arc few 
and must be made of nicmk china and psitery 
w<]iild break easily under conditions of desert 
iraveL Because of lack of fCKidcrii large num¬ 
ber?! of animals cuanol be kept for each family. 
Meat [$, eaten hut is not avaihihie throughout 
flic year; thus for tong [>ei'ti>ds nomads may 
live largely on milk from their goats. canieJs, or 
other animals, supplemented in the Sahao and 
Arnbia with dried dates from flie oasis palms 
and a litiJe barky meaf or other grain pro¬ 
cured by trading. Occasionally wild game will 
be hunted to vary the luonotanLms dkl. 

In their own environitient ndrnnd^ develop 
characterisiks h;tiitc4 io their life, Leanness 
and niiLscutar development, combined xvith 
bravery, hjirdincTis, and ability to live chetr- 
fully on a f^ytity monotonous diet, arc churat- 
leristics of these people. Although oficn sits- 


pic LOUS of Strangers, since wanderers may try 
to rob Of destroy part of the tJcrds. once a 
visitor has cartied their confldence^ noinad-v 
me generally very hospitable. Since lowns :ind 
Irntd^ for accommodution of visitors do uot 
exist* travelers niusi be received by tribesinen 
Occaiional visitors provide welcome informa¬ 
tion about feed and water f?r news from the 
oil [side xvorld- Desen nomuds are notable hunt¬ 
ers and warriors. The) must protect their iierds 
front predatory tmimuls, and the same w'capons 
and shitity which subdue wiM beasts m!i) be 
used agaiu-vt human encjiikv. 

The 0«5«tt Ous«5. Oases are located in 
erts w^herc xvatcr is svpikbie. The wsircr mny 
come from rivers that originate in rainy regions 
and have sutlciciit voliuue to maintuin a flow 
across the desert. The Nile area h 4 i striking 
example of this type of oasj$. More often the 
Witter supply comes freun utidcrgr^iund sotuces, 
pi^ssibly hundreds of miles away. For example, 
much of western Oueenshind is underbin by a 
vasi artesian basin where ‘bores.as Aus- 
tralmns coll urttfsion weELs- iLuppIy whaler to cat^ 
tie aiid sheep. In much of the Gre-it Arlesian 
Bjisin woiei is '^lighfly salty suid Ibercfoie un- 
SLUicrj for irrtgnlioii. Few cultivated cropv have 
hceti supplied from this joun:c. Htscwhcrc in 
the world wells of reasonable depth cun mi^U 
suppling uf ground water for tnigaiing dares, 
grain, and other crops. 


f iyatt T^5 4 

irt f Phiihti^faph. 

iLfurn*sy uf th$' .4prtcrlriin 
ituKitm of //mffry* 

York y 
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Figure 7-6 Eedoulns p/ the Oiit ^yoHd Di?s^rt 
reffioits, N&te ihe hc^vy ^armvnu thui prmecf die 

iff/ily AiiudsFtinm imd sktheT U trom the 

4>i lt^wdit^^iliJ^.^ iempi^ni/iturtx. 
ftwr^esy af the Aiuerkaft Mtt.\euu\ vf i^^tund 


Sandv Hcd^ i>l iht: vullc)^ ihal ?tn:ich fwm 

a mouniain rangir Lh<c descrl have ^tir- 

fiice (low onty ar lone intervals, buj shallow 
wdU can draw upon \hcir reeulur subsurfEtce 
supply, Nome foils 045sc^ in soathem \Ioifoci:o 
and Algeria have dovisluped from ihc supply 
of irrigation! wqip^ in ihc snntiv fii>ots of iht 
valleys, or wadis. Sprinp. it| \h^ ha so of moun' 
tuin.*^ or toward the cci^ter ol sicsert basins uit 
other sources of waicr supply used for develop¬ 
ment g( oases Soil of deserts is often very 
fi^rhlc liecaLisc Us vnluhle nutrients liave rtot 
been dissolved and reinuvcd by water. Hence, 
when irfigaied. dcs4?ri land may Ik very pro- 
ilucnvtf. In any desen. however, the iand (hal 
can be IrfiguLCil b vTfiti]| in compjm.'^n with ihe 
cjileni of ihe dc^aiTt itself 

Ouycit generally support a great density of 
pipulaiion per unit of land area, for water is 
life ill the desert Tlius ligypi has over 22 


million pccipte tiding on only 13.500 square 
miles ct tilled land, wtlh the number of actual 
farmers m excess of l.ODO persons per square 
mile. TtK renmnikr of Egypt covers 370,000 
square miles but coniaiiL« no more than 40,000 
nomads eJiing unt u precarious nimagriculiural 
existence* Tlic tieyl land of Egypt is the naritw 
\mlicy of the Nik Riv^er jind the delta of that 
streum* for wiihoui the nver tlte great ancient 
civilizanon of this country could ncxei' ha\'e 
e^tisicd. Iraq shows simiiLii concentration of 
population on itrigated bnd^ of the Tigris j^nd 
Euphrates V'^alkys^ with compuruitvcly few 
nomuds and some >tix:kjncit who live in villoges 
thinly scattered over vast territories. 

I'he flitiE pukn. The tiidc palm is idealiv 
adapted to iropicaf desert cultivjiiion (,Figure 
7'7>. To thrive. \i SEiid that Lhc palm sbauJd 
have hs roots in percnniEil springs und its ctowti 
in the bla2jnn i^un In uctual practice^ dates t^n 
he successfully raised wUh a thorough soaking 
t>f the ground urtly once or twice a year Many 
vifrieties af dates are grown+ only a few of 
w hich arc dried for expon irude- 'ilie dntc palm 
ruinishcs food for boih nian and The 

sced^ arc ground and kd lo cameb. Tlie fiber 
makes rt^pc, and Icjuves ore u^ed for buskcis 
and malting. Large siem^ nnd nnM% serve for 
fuel The tnjnk of the tree is ihe only fiv-nilabtc 
tumbcF for houses and furnitrire. A gCKid date 
polm wjlf produce 5 or 10 bunches of dales per 
year sveighing prhaps 100 pounds each, Ln ibc 
entire Salwa, which is much larger tham ihe 
United States, U ho-s h^n csilmaikd iIilil 12 
million dale palms airc growing. Including 
Egyptian irri^red bnd^ however, the entire 
area of the oaws in the Sahara h less than the 
sjK of the slate of Oregon. 

Th 0 lithcibitanli of Oases. Tile life of ilQ 
oasiji dweller oUcos sJiiatp conirusi tu ihui of a 
nomad Oasis inhahiianti liver in liousev 
of stonc„ bricky or mud. Somethnes a wall 
surrounds lhc village for ptotecitcm, nnd the 
hnuses mny he truill seversi! stories high, with 
several families living in n single house Towns 
containing buiklings ^ or 111 ^tonc^ high arc 
common in Lhc Hadrauiiuit of souLbCnt /Uuhiu. 
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A i»huded oasis village wpi^enrs tklightftil to the 
friHTi a distance, bui it is not The earthly 
for permanent residence thin is 
oftentimes imiigined. Water is iuo precious for 
liJKuries like lawns and fli>wefs; all niu^t be 
(o irrigate dale paJms, grains^ ond vege^ 
tableis. Siieets are cbsl) . Flies and mytiudv oF 
Qihcr insects thrive. 

Gene rally mhabitants of oases are less bold 
nnd wjguttjiis ihvtn desert nontads. Ihey are 
tillers of sod rather than herders, tiuniers, or 
warriors ^ .iitd in Egj'pr Lhey iiitr known at the 
filhihin Often oaws dw^lleri pay 

tribute to the nomndt; in return the biter pro- 
lecT the \ilbge from otiier raiders. A few 
trades aitd crafts, such as weaving tind ineiol* 
wofJLing^ iirc carried on in oases. The com- 


irmnily b generaJly ^If-sttfBcient ^nd can got 
along without miidi intorcounie with the world 
outs idtn 

Reiighn. Perhaps because of the gfcot 
liardiiLipi desert dwellers endnrep they fuel 
ihm a pleajant ''hereafter"' must exist to com¬ 
pensate [or the difficahies of this life; hence 
desert nomads art ofti'n inthued witli very 
strong feligiou.*i feeling- Mohanimedarnsm^ Ju- 
daisni, and Christianity all originated in dess¬ 
erts or nc[LC deserts; and their titeraturo is re¬ 
plete with parables, stones, and aitiiudes that 
show the conditions under which nociiadic 
herdsmen live, in Arabia and northern Africa- 
the tuprring tower of the moisquc duininalcs 
the sky line of a dcscti town; whatever a man's 
inner character may be, there everyone obey^ 


7-7 DiiHr pivkmg ill 
l/if CaniLheilit VuHr). C*iU~ 
Utrffia, /'hr t/t‘ isi>t 

^iptn iti uuns' on 

iTFTv un^te hunch, ond pick- 
dirrtforc, is /ri^f/dy vrhic- 
inr. Eiich huttvh a prenmed 
htfm man Hire oint dtri by d 
papi f mi'j.T i Phvifty^raph fry 
Phaim^ 
CiiU(atnia} 
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al ka!4t the outwurd (onus of his Mosleio re- 

Sf4x-Jk rartr/jf.i m iteserts. Grazing Uvi^tock 
is one of the prtmsiry indui^tries thut eim sur¬ 
vive tn !hc cnvrmnmcni of desm lands. 
Somehmes men keep sheep pud entile on 
enormous stock ianehes. as large as an Ameri¬ 
can coiiniVp of bundreds of sqLinre miles or 
scones of thousands of acres. Such ranches 
esiii in tJte southwestern United StcitcSp Ar- 
gendjift, and cemral Australia. Frequently the 
deteriorates from overgniring, and cmly 
(flow; ranches survive which have enough ir¬ 
rigated iJind to raise fiay to carry' animals 
through drought periods. Grazing [ircoi that 
luck hay land nmy be nhandoned enflrclv, or 
the ccononiy mity deteriorate because ifre 
people must iyc cuntcnlctl with a low standard 
o1 existence. 

fndiun Nomadi of thn American Sautkwesl. 
Nomadic IndiiiDs of the Souihucsl intnted 
game: antelope on the plains^ deer, mountain 
sheep^ and bciir in (he niountaltu. They e^tih- 
cfcd €uetu!j fmth u^d ttitsquite beans, and 
coEtected piiwn nuts from the mountains ulung 
with other fruds and roots. Jn ^idditton. some 
desert Indians Elke the Fapagosi planted sniuH 
paiciics of corn hoping that rain would mature 
a efpp with diwd irrigation. The nomads spent 
ific summer in rhe mouiduinv and the winter 
in lower dc^rt pluins and Vidley^?. They ft veil 
in dc^ri tents or shelters of brush or earth 
called M'ickiupx and hogam. Even today on 
their rescr vat ions* Indians like the Papagos 
live littk dJilercnlly from the way (hey did 
i:>efcirc Die arrival of white men. sinc^ ihc 
latter have not vared (o i>ccupy the desert 
id mines and irrigation sites. 

The Nuvahos were originally nomiidk, but 
incoming w'htte men brought tbeni domestic 
anmaU: cattle, sheep: md goats. They also 
Taught the Indians the arts of tnchilw^orking 
and weaving fHguie Now Uie NaVahos 
weave biankets un honiemaile Umms and uiukc 
silver (irnaments for their own w^e and for 
sole to touristy. Many Navitho?, stilt lej^d a 
seniinomajdic exiisience with herds of sheep 
and other aaknab, 


The southwcilcm Indian has showm re¬ 
markable aNIlt) in using the few plants avail- 
uble iTt his environment. .Atnong the desert 
plants Is the mestjuite, wldch can send its 
roots 30 to 40 feet into the ground to lop un¬ 
derground water supplies. In spring the mes- 
quite is covered with sw^eet blossoms, ^ fav^ir- 
itc pasture for bec.s. In autmim the tree pro¬ 
vider a crop of nuiritjous “beans.” food for 
both man and animub. Fruit of the ^sgituFo, 
prickly pear, and other cacti is euten ruw., 
dned, and cooked. A drink is prepLired from 
the juice of some cactus plants. Numerous 
small plants supply greens for ci>okjTig, Yuc¬ 
cas LunJ liguvcs furnisli fitiit that ia occasEon- 
ally eaten, but they are mere important for 
long laugh leal fiheirs. w^oven by the Indiatis 
into tc.^iileth far clothing, sandals, cords and 
rope, head nets for currying burdens, and hir- 
iats. Roots of the yuccas supply a narural soap 
to the Indians. Osiginaily aL necessities of the 
lEiclians in the arid Southwest came from tlie 
comparatively scanty resources of the desert 

Present-day Dasert Life. Examples of desert 
life previDusiy described represent conditions 
among priiniiivc peoples tn mwl deserts of 
the tropical and subuopical fegkms. Iei a few 
pluccfs, however, modern invcfirkins and 
lcchntt|ueii have made possible the occupation 
of osssics by large numbers of people. .Much cjf 
life in Cairo, for example^ depends upon mod¬ 
ern transportation facilities and newly devised 
syslems of water storage and distribution Con- 
slrucoon of targe dams ul Am an and Sennar 
provides irrlgatiofi for thuu^auds of acres of 
Egypikn land that would otherwise ho tin- 
produettve Ruilmady nod nir lines make ac¬ 
cessible to the ouli^iidc world nemote interior 
parts of the Sofiura thiU have never beiare 
been used by man. The present generation 
lias witnessed the cisplofalion and mapping 
of hitheita unknown parts of the Sahsirsi. Ara¬ 
bia, and central AMStrallii, In these changes, 
the niotorcai hav played an Iniportimt part in 
one foirn or other: caicrpilkr trjxctors, power- 
ftiJ engines, and large soft tires arc used for 
traversing sandy stretches. Railroad lines have 
penetrated for some distance Into the western 
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s^hyni, and abcivc nil tlic airplane Ims abort- 
tfned the lime of trossing dcseru, ilicieby re¬ 
moving farmer threats to the safety of travel¬ 
ers. 

Other in>'entTcins have made living in the 
desert more comfonabJe. Mechanical n;fiigt;r- 
lition in its vaiioiis applications makes posr 
<ible prewrvation of food, palatpbility of wa¬ 
ter, 4 iid cooling of h o uses. Electricity used for 
ojierating electric fans and other cooling de¬ 
vices has eliminated unnecessary and anplcas- 
ani hear The radio bus brcjught comrnunica- 
ijLin to lonely desert \vasics, removing the 
solitude and isolattoo. 

The Introduction ol water by daias and 
■aqueducts ha& made possible the commercial 
development of itgrtcuUurc in some parts of 
the New World deserts. Witter from the Coles- 
rado River gives life to date plant at itms that 
provide sharp contrast to those of the Old 
WoiSd, for the dalcrs are pi anted and growTi 
^rientirtcally. They iiiu:»t be fertilized by hand 
in the old way* but Amerkan dates are pro* 
Vfdcd wiiii ]u5t enough water for their needs. 
They arc canefiiHy protected agamsi dampness 
iind dill while they ripen and are picked by 
hund and aiiiactively poked under sanitaTy' 
conditions Other dcserr-grown produers, such 

grapfruii^ melons, tomatoes, psipayas^ pp- 
prN, iind carrott reguliirly find theif way to 
Americuti inarLei^ by truck or in refrigerator 
enrs* sblppd by rapid transpri so ihey will 
reach rhe consumer in prime condiiion und 
brine high out-of-season prices - There Iitile 
indeed abcml life in p3rE$ of the Anicikirn 
dcserU that resembles ibe Jiatsh living condl- 
l inns of ihc Old World deserts 

if mineral deposiis discovered in desert 
locations ,ind can be worked prollhiblVi 
menis are established in spite of in»dcqa:iLe 


Y 7-# A Naynht} womm m 
looitt i ivefl a rug fr^tu d fmm file 

i/ierp which grazr itu Col&fUilo Pfcrrifau rej^ion. 
HiU mtiuiir^ th^ 4irnvii} of 

rttpeam. iPhoMgmph hf frashfr^ P<h 

^t€vuin Ca!ifumi^4 
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<iJiw. {Phoif^^niphr cuHTJtrsj of Si^mi i/ii'iTrTlf«^ 


WikEer swppli^ irnd oihcj unple^i^^ant condi¬ 
tions. When the ore bodies an: C3th a united ^ tht 
people leiivc Luid the seittcmeTit hceomc?! 4 
"gliost Town** (Figure 7-^). If ore deposits we 
tirge and the Jtunes continue 10 be pfofiiable. 
3 large town or smy-H city wiU develop if water 
cufl be brought front a distance, is in the case 
of QiuquicaniaUi. a copper-minmg center in 
northern Chile* Kalgi-xnlie. a gald-niiniitg city 
in we>>iem Australiu, or Morenci .md A jo in 
Ari^jonu, both tong^livcd copper centers. Min¬ 
ing luwms also develop in desert locations 
where nJlrates, boraa;. potash, and other ssiits 
nErsuliing frtiin evaporation are loiind. 

\!iHUFn lie.ierf iruihtp^itri. Although the 
popular conception of itesert Sife us^U-dUy con¬ 
siders I he camel ns tJie bosk means of itans* 


portation, mcchiiiiical transport under trying 
weather conditions has been «> ttiiich ini- 
proved since World War II that vehicles re* 
semhliitg the wartime haif^tmek now am used 
for long desert inp. Because of high speeds^ 
extreme mohility, and general toughness, 
these vchidcs are especially adapted lo deep 
desert sands and rock-strewn surfaces o! the 
waste lands p Tlie use of such mechanical 
*"camcb'' pcnniis man to penetrate w'hai would 
otheTwi^e bt innrccetpsible ciimers of the Afri¬ 
can and Arabian deserts These devices, plus 
advantages at air travel over the desen routes, 
have helped Increase Our know ledge of Uie 
dry lands ol Ihc low Uiritudcs md their pos¬ 
sible resources. 


TltQP»CAl STEPPES 


Tlie tropical steppes which usually surround 
the deserti provide fauch belter grazing Uian 
the desert lands. J-lcnce lliese gras^ilaJicB sup¬ 
port niEire livestock and [jcopic than equal 
areas of imirrigated desert. Some wheal, bar¬ 
ley, kaffir com and other droughi-tolerant 
crops con be raised wiihoat iirigaTion in most 


years. The results arc uneeriom however, it 
e^tpecled rams faiL fanners will Have no crop 
to harvcil. Even livestock may suilcr fo? lack 
of gnu^s and water. In conif^i, ample rtiins 
bring cxccikfit crop yields, %ind animals are 
well fed and people arc prosperous 
Sometimes the steppes whkh have more 
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grass ind ihsin dcjicrii os the 

lon^c but prcfcmd mule betwccrt I wo ppu- 
loiJ5 regions sejiur^lcd by desert. North ol the 
Syriati Desert Is the f ertile Crescent which Im 
both ddocjtiatc supplies of grass iincl water for 
transport aninii^s anil supplies needed by hn- 
mun iritvelers. In journeying between the cities 
of Syria and ports along the Mediterranean, 
travekrs and traders bound for ancicni Babj- 
foti* or later. Baghdad m Mesopi^tamia mow 
Iraq) followed llie Fertile Cresccnl even 
though the distance w^ twice that acrc?ss the 
desert. 

Nomadi occupy much of the tropical 
steppes in North Africa. bul some inhiihiiiints 
are supported by a combintUion of herding 
and faiming. Thc^e part-tinrse fatmen are 
only senilnooitsdic: in the best-watered pans, 
some Uve ld villages dial are tisuaHy perma¬ 
nent. Largo catUc ranches are located in tropi¬ 
cal steppes in Argentina, Siniih Africa, and 
the i;outh western Ufiiicd States. The home 
ranches arc bul 11 ni springsi or wells, cattle 
gntja; ofl ^urmunding gnasiUndsH and ujiuully 
seme dlinth raised for emergency feed dur¬ 
ing the dry ^casoj!. Among the most serious 
problems ure occasional droughts w^hiefi somc- 
liines last se\ 4 Tral ye sirs. Ujily wben ^icppcs 
art irrigated can concentrations of farming 
population be found or irading centers grow 
to even a few thousand people. 

Mountains and phitcaus which rise above 
the surface of hot deserts receive more rain- 

SU MM ^ V Y 

t.ow'-fiitiiuije iJcscrTs und speppe^ wliich e^pe^i- 
cncc great heat luid dimighiH arc kicaied iippro^t- 

tf to X5 degrees north itnJ swuih Uf ihc 
equ^tur, mainlv on weatent sides of eonlinetiti- 
1 he dcicftv. in alinut 2U m 50* north and wuiih 
latitude, iir« in latituUci and tmdc wind-s: 

they have precipitation W' nieaget thiii piueb of 
the l^nd K ulmcist hare nf vegeLaiicKi Jitrong 
wind* move freely over the vasi ^und and rock 
vurfaces- 

U^irig condi I ions In lowdatiludc deserts arc go 
ilihHcuh that ihis ciimaLie reulm suppons but a 
^.niall pjiri of the world ^ popuiaiiOR. Agneuttuie 


fall as the reiiuh pf higher elevation.-?. There 
graji^ more luKuriiint und springs md run¬ 
ning vvTJlei provide condiiions favoritble for 
livestock Even trees may grow at the higher 
levels. Temperatures arc cooler than in the 
desert below. Alutgcthcr these hiphtiind oases 
are favored places for descrJ dwellers. Ye¬ 
meni scmeiimes called Arabia Felix (happy 
ArdhiiO in tfjc southwest of the Atubitin 
PenimiuJa^ b sucli .1 place. .A no I her is ihc 
Ahaggnr in the central Sahara where the vig¬ 
orous and warlike Tuareg tribes live. The 
Macdonnell Ranges neat .Alice Springs In cen¬ 
tral Australia also constitute such an oasis. 

Some lughlund plateaus and mauiitain 
ranges in the low latitude^ average 10 to ID'^F 
cooler than Jowhinds because of their eleva¬ 
tion. In many cjvev so much rain has fiillen 
on windwouf shapes that plateau interiem and 
basins between the Tnountnins are semiarid. 
Vegetation in such regioos is that of the 
steppes Much of la^rthern Mexico, the An¬ 
dean higlilimd^ in Feru and Bolivia m Soudi 
America, and the East Afrkan plaleaut in 
Kenya and Tangni^^ika ait exarTTpIc-^. Cattle 
herding and fiirmrngj ^omeilmes by irrigation, 
itre chief oecupniions. 

WiUfiife was originulty quite abundanl on 
tropical steppes, bul now where occupied lor 
cidter commercial or subsisience herding^ the 
nttmbers of game animals have been much 
reduced. 


b possible tn uasev ivbi^rr ilsrpcfidabk linal wa¬ 
it r \upplicv ciiii tv ohiained. elscwhcie herdi of 
fioitiaJic. *hephcrtb und cittlc latsm niuii rely 
on uncertain pOitLire afford cd by turrcmiLil Imi; 
unpredictable stomo ol cnnvcctlonnl origin. Na¬ 
tive pIiHUS and aiumidjs Ircqucntly develop special 
charactcmticsf in order lo survive wiib Imk ram^ 
fan und \o con^rve all available rnoistprc uiidci 
the dcselt condiiioas. 

Is general, deien land^ do noi produce coni- 
modilies in amouals Inr^c enough tor 
widespread developiTient of commence, all hough 
iTiodcm cnglniisriug^ ptucticcs ha^t ludctl the cx- 
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pension of imgRted tram imd moilc Lands 

motie useful to fiiQn+ This is espcckllt true in 
miJ4atiUwk desern of Iht Si^flLwrn Hemisph(a‘fl 
in imarioT Npnh Amaric4 and Mtit. 

Tropica I sU;p[i>es BiliiUted m ^ iooe nhoiiit 
5 decrees in boih poleward and ^^untCkr- 
Mp'iixd of the deserts. Became o\ more ralnL^II 
and hettCT g,razin^T the popukttion of k 

larger than that ol dc$crt^- 

Oailia^r 

Hot d*uHt 
Liicatioii 

QUESTIONS 

fi Wh£ir IS the rcSaiionship betw^ren the zones of 
c^crrnijopical or subtropical calms (horse laii- 
tudesi) und I he presence of Itopical desen re- 

VVhv are wik of tropical deiciru itsiiaUy very 
fertile and productive, provided Lhut oioojb w&p 
ter available frooi ^urcet otiiside the descri? 

Jp Study wilh care the type of ^circttitToii shay^n 
td Figure 7^* 'rhen rum back to Figure 5^13 
and summanze In a puragmph the prineipaf dif- 
rerexices between I his and thnt found in humid 
regions. 

in Make a carclut study of the photogniphs in 
Figure* 7-5, 7-f>> and 7-B. What conclu&iod do 
you reach concemitag the mode of huraan life in 
these regions? 

5. Summarize ihc principal physical difference 
heiwccn the hydro phytic plants^ of the wet cqua- 
[oruil realms and the scrophytie plants of the 
desens. 


lElECfED REFERENCES 

BarrreM, l.ineulnt 'The J jud rtt iltc Uf<, 
3fk:l4^^X Apr. S. 1^54 

Isaiahs Dch-eri frulh' of The 

American Geogtapbienl Society Special Pub- 
Ucadon 5, Nei^ York, )92A. 

Cahki Mildred' Th€ Dcrcft^ The MadnllLun 
Conip-iny, New ^'ort, 1^44. 

Ctesoey^ Geurge “^Wrr bi Uair Dcs^iul." Atf-^ 
/tiih O/ r/lr .4 O/ ,4 

raphvfM. 47:1 US^I 24. July* 1957* 


Ciiwst^ 

VVeathcr 

Plant and .mimal adnptationsMhe camel 
Desert nomudls: Arah^, Indians of Soulhwcst 
Oases; date palm. laluibEtaiiis 
Prcsfiit oceupaoce 
Tmiisport! past and present 
Troptml iHppfis 
Loeatton 
Cause 
Occupance 


6^ Why ha%^ our htghesi observed ahsolute tsm- 
peroiunes been measured in lowdaiitudc ihsert 
realms instead of ki wet etjuatonal realms? 

7. Name anj locate the live large iow-LitJiudt 
desert teeJoni at. ihc world- Which is of greatest 
extent? In what manner do they resCfrible each 
other? How do they differ, botlt in uppeumnee of 
the tancJreapc and in the mode of human life? 

The Nile Delta gmd the deftn the Colorado 
River are located near 30^ ns?rth Ealilude Their 
ccfdditiom ol climate; vegotat™, imd soil tire 
m>l c^niinUy different^ but frum the stundpoini 
oi their u^reJulnes^ to humun beings they vjiry 
widely* Whv? 

- V -■ 

9 Lnvc&tjoiitc Ihc coniTiiercikl prodkiction oi 
dates m the world's tow'-lutitudc dc^rt^ 

/£t. Wfiul di:5iert feaiures ate found m I he Ata¬ 
cama regron of Souih Amcrioi that are noi ram- 
mocily found m olher low-lnthudt demerit? 


Dk:hwim A. T.: '‘Hie Chatiunge ol Arid Lands,*' 
Si ientiftf AU»iihhr^lL^7^74, Fehmary. 

GbLUtier. E, F.: Sdimra; f /ie Cr^^f Co- 

iLinibED Ucivetsity Press, Ntiv York, 1SL35* 

Hoovcf, J \V,i "Sc^uih western Desert Vcgetatiofi : 
lib Adapt lit ionv and Utilkition^" Journui of 
Apil, 1935. 

McBridCp George Cfiif^z Lainf und Sf/chiy\ 
The Americcin Geographical Si^cjeis Re^ 
search Serii^ 19^ New York. 19JO, chap. E5. 


129 IHE Dtv liOPiCS 


Pcv^irilr "Outlook fur Arid Nortii Africa! 
flu: Stthjirg,** 31,-il: pp, Dccctfi' 

hcj. 1954. 

-"Sali^ssipsiif the Dtseri" T^r Nmion. 

JHO;5n-579;jUne 25. 1955- 

PickweJi. Gavie: McGraw-Hill fJoak 

Cumpjiny, Ine., New York. 1915^= 

Sykes, Godircy? 7’^ic Driia^ The Amcr- 

ic(Ui Ocoj^TiiphicoJ Soeseiyp, New Yorkn 
1937. 

Tityli^r* GnfDth: ’A Conipfinson o^ AoTerioui 


ansJ Austmliiin Deserts.*' Ei^i^nmntc Geog¬ 
raphy^ |3:251J-24IP. July, 193T, 

■nicimas. Bimiumiti E.1 "‘Nltiiufini’ in iht Sahaw 
The French Riiids ol i953j" Ge¬ 

ography, 29tm-3J% Oetobet, m3. 

While, Gilbert F >cd-lr The fumre oj And 
Liioih, L\joc‘tK:iin Assoc juhon (or I he Ad- 
isiinceiiienl of ScLcncc Puhliciiiion No. 43. 
] y56. 

Wood^ Gordon l_; Am^fxtHa: in' RcsonroL'i^ a^nl 
Dt^eiopmenh 1 be Macmillan Company* 
New York. t947. 





A tost tif $iibtrtipicti] climate $epnrales 
the dry tropics of the low (described 

sn the precedmf chuptor) and the more severe 
cllmiitcs ol the polc^'iird regions of ihc middle 
IsUituJcs, Summer weather in these subtropical 
locations is ^rfected by tropical heal when di' 
reel cf ihe sun approach ilie zenith n\ the 
time of a siiniTner solstice in that heitiisphcre. 
Winter tempemture^ are mild to motterata 
Weather then (s miluenc^d by shifting ul 
the ^OJi£ of prevailing w'estetjy wandA equator- 
ward whh chiiiigcs of seaport. 

Although suninicrs are hot in sahtnjipicuJ 
nildbtiiudes. w imers are ^uilkicittly cool and 
“ilurmy to provide ehang^i* in weather wludi 
afe more stinmlaUog to rnsui thmi a steady 
monotony^ of mild temperatures^ 

Precipitahon ranges from moderate to 
heavy, and ts generally associated with cy- 
clmtc storms chiiraclcrislic of the wwlcrJics, 

nu 


These srorms follow paths m lower hiiitudes 
during the winter months; even the subtropical 
AVtediterranean region dicn receives moderate 
rainfult associated with cyclonic disturbances. 

In addition to cyclcnic storms ioiportunt 
clinmttc factors are these: 

L The location of iwsmiperntaaenl areas of 
high and low pressure, especially these 

pressure lucas coiirFol iiir movements from 
land TO sea or from ijca to lund. 

2. Distauei* of continexiLal utteriur regions 
rrom the ocean, which largely deiermines 
ranges of lempeiaturc. 

?. High tnouniains and plateaus, especially 
where these lie brijndiide to prevailing wmds. 
The Sierra Ncvada-Ciiscade and i»oyt 1 icrti 
Andes Moiiniain bomcrs. tar example, cause 
heavy rainfall to windw^ard and deserts or 
seniiajidity lo Jeeward of the mutinlain^. 

Middle4atilude climates are chameteri^d 
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by four and relatively Large ranges fd 

leniperaiure compared with tlie iropics; they 
mny be divided into I he subtropics cquator- 
WBrd and a colder wme poleward. The lub- 
tropics include the MeditemincaE dry-summer 
dimiJEe ol west coasts and The humid sub¬ 
tropical c limat e in the soUthcJist sLCclion of the 
midlutitudes. Usually fiejiitarid steppes or 

THI MEnU ERR ANfAN CllMATtC 

ChDractercstici and Causes of the Climole. 

Following the general nomenclaiurie of dS- 
maies based on rainfall and lejnpernture. the 
transition area on western cqi^v% of continents 
between trade winds and prcvailmg w-estctlies 
might be described a scmlnrid subtropical 
region with dry ^mmers tind niiny wimers. 
Since climate of. this nature is chnrEwrtenstTC 
of most of the shores of the Mediterranean 
Sea, it is mandly called die Mediterranean 
climate {Figure il-l). It sxcurs In jioulhwest¬ 
ern California dnd between the Sierras sind 
the Pacific Ocean. In oeniral Chile, southern 
and southwciitern Australia^ ^nd in the esc- 
□renie sotirhem tip of Africa near Capetown. 
Typically this climate lias hoi dry summers 
with most of the rain fulling in inter, de¬ 
creasing cquHtoiward towwii the trade-wind 
dcsen and increaiing pole ward as the climate 
grades into thoT of The miny west cou^tb of 
midktitudes. The rainy season in the Southern 
Hemisphere usually lasts fKim iune to Au¬ 
gust- that is, in w’intcr, because of the reversal 
o! scasonisi in the two Iwnhsiphercs. 

Rainfall conditians In legiotis having tx 
Mediterranean type of climate somewhat re¬ 
semble ihtKtC iu the we!-and-dry trcpieal sa- 
vafmas. The iRipicul savanna:^, however, have 
a rainy season in summer^ whereas regions of 
Mediierrunean climate have their miny sea- 
in winter. 

In both caics seasonal dasTribution of rain¬ 
fall depertdii On the shifling of the wind belts. 
In sunimer of the Northern Hemisphere the 
Hind and calm atones move north from equu- 
toriftl fcgions' on the west coaiHS^ of continciiis 
bordering the trade winds, summcT weather is 


s 

erts tjccupv the ifitericr between die^e two 
diverse types. The mld-lutilude climates of the 
prevailing westerlies are situated poleward 
from the subtropical latitudes. 

In general the subtropical dimates are fa¬ 
vorable for human activities, especially agri¬ 
culture ^ind grazing. 


REISIO NS 

clear, hot, and cairn, with blue skies. This h 
because of the north ward extension of the 
high-pressure belts, or hor^ latitudes, m 
w^hich the SO! has low relative humidity, re¬ 
sulting from the natursl heating itic air de- 
scetids from aloft. 

Iti winter the wind zone.^ shift to ward the 
equator, and the subtropic west cuasis are 
dominated by prcvuiluig westerly winds and 
the cyclonic sionns associated with Them, giv¬ 
ing a rainy but mild winter w'hh frequent vari¬ 
ations in cloudiness and temperature (Fig¬ 
ure fi-2). Coast'S of California, lAirrugiili and 
Chile hav*c heavy fogs during the summer be- 
caujte of cold currents adjoining the shores of 
those regions. Atr moving Landward over these 
currents h chilled by co^lt^^c^ with colder air, 
:iiid conijcnsatkin then produces advecticpn 
fogs. Inkndp radiuEion fog is common In win¬ 
ter. Frost may occur in winter in Meditcf' 
raneqin regions, but il \% not a common phe- 
ntmienun. 

Mediterrdftean Vegetation, Niunraf vegeta¬ 
tion in the Mcdiierrancan regions must be 
cupable of wUhslanding several months of 
drougiit. Trees urc all drought-re si Stunt (?ecro- 
phytic) species, generally with small Icatitery 
Ituvev and other niiMJifiCfUiims enabling them 
to survive long droughis. Often the trees are 
of evergreen habit, shedding leaves ai no reg¬ 
ular season Orange and lemon irecs, avocado 
I fees, the olive and the Cork oak. as w ell as 
the eucalyptus tree, are all evergreens. The 
cuculyplus—a native of Australia—4he liv-c 
Oiik in CuUfomij], the cork oak, chestnuts and 
ofivc in Spam represent trees lhat grow well 




^-/ MediJft-raMTiJn md fimnitt xahiruftii'af ri^nmur wthm. 
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in ihc Mcdlt^mrncan j^rJlninte. Ori|injilly Ihcw 
IniK^s grew in upen inief^jkriscd with 

anti hushes 

Grass gmws lu;tufiantly during ^h^ riiiny 
^asoii along with wild fl&wers sind shrubs, 
mLikins Ibc lulls a deep green with oi 

brilliiin^ i:olor fnun l3ie Nos&onnng plants, in 
tJic dry season iht vejjctuiUni bccofne^ brown 
and dead and Ihd hills and pkin> h'^sx 
<lusT\ browti and gray appearance At this 
umc of yejir danger of grass and iorcst fires 
Incomes £reat. 

Hr 

A chunictcrJstic type of vegetation in \fcd1- 
terrancan region^ eonfikts of tlikfceiA of brush. 
DirTerent plant species form ihe btokii in dif' 
fereni parts of the world having Medilcrra" 
nean ctJmate, hot the general appeanince of 
the hjfly landsc^kpes ts sinsilfli no mairer what 
the pliint species may be. tn Cjilifornia the 
brush Ls cjlled c/mporm/ (Figure S-3) or 
ihamimh i^nd its prcmincnl include 

Ihe ioyon, manzanha, and yuLVa. On 

Mediterranean shore!4 the brushJismi is know^n 
as maifui or umxhi^; in ccnTn]il Chile it h 
called tmiforraL In Ausiraliti* scrub types of 
cucalvpttis arc called the 

Mediterroncan Llvcsti^lt. !n ^pUc of sunuher 
drought, abundant grabs during the w^lnter and 
other pasturage available in McditcirnncHn 
regions make these arcah uiiractivc for graz¬ 
ing, The merino breed of sheep, producing the 
highest i^ratle of wool in die wt)rld. was de¬ 
veloped In Mediterranean Spain Alth^iugh 
gixid foragers liki^ sheep and goats are more 
comm [in, niimeroiis caitfe on the lush 
feet} of subirrigated valleys and on tiilb where 
more hrow^^ than grass is Livaiiablc, In locali- 
i|e$ w^here brusti prcdominaies. flie goaf which 
uiillzes such fei^d iictter Lliiui cuitle i^rvcs ns 
the poor misn"^ cow Since donkeys iiod imiJes 
recfuire le ss grit Ed, giiod grasiv. or hay than 
horses, Utey are generally prefetred along 
with tlie oy for draft purpises.. Pig^; feed on 
ncoms and other mosi of the forest, nlthotrgll 
tfiey fire less numcraus limn other animals. 
Livestock iruiy suller frorti lack of fodder if 
liie w utter raiuSi do oot come wlien expected t 
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Fi^me CHmtfiU Adfktiiie. Ai*^- 

tFiilia, A tfry iw^iru^irui to<aihm m fhtt S^nUhAf n 

ilrruhphert. Trinfmiiww hh- Miriy htj^h 
mwr f/ir fmr, wUh rm 

f/ser iviirin ami lotti iiitff'F Uiih from eiU'h 

ofhff in ({‘mpf'FJtfute uftii rfuti i/ic gmne.u setiwuA 
ocCiiF m rlir Ahrribitiioft. fur- 

thi'FHWTf^ pF^ipiiXiflaJi. is 

durhij^ ihe ‘^\HnUr wtd b dlkimctiy Jeficimt 

iiitriffg thf HMnuUfrM 


regiotts of MediterraneLin climfLte in which 
droughts ffec|ucntly wcur con HuppoTT 111 tie 
agncuhure. live^EOCk, or population. 

Mediterrafieon Agriculture, Absence of frost 
and the rc^^utting long growing season help 
ngnculturt in Nteditciiunearr regions hut ^um- 
rricr drought iind av^ilnhle irtigaiicitt water 
fimit its dewlopmcnL Crains arc ptanted 
when the rains begin in November or Deoenj- 
ber in llie Northern Heniisiphtre und matuie 
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Fijiurr C^mpurn^l ttn muihwicirti-tiifmii mmitminx m Arteries Samnat 
FifffSh ntHithrrn Ciilifvfniit. Thr thirkrr of ciuiparra: in low^r kfl i.omer 
itiiimiff* iffir ^nmth t>f thup^rai pUntH'. RuSl pmc lopi thtr tmiani 

inotmliim tmiJ fhi^ Unr seporminjn ifu- i:hupufrat vx^vir und forest 

rovxT i'/fv/fiv marked, {Fliotograph, tour it iy of rht VS^ For^ii Service,} 


hi Lilc spTmg he fore I he hivi summer weisrhcr 
cim hiiin ihe gram ynd shnuk iht krrncb. 
Winicr wJklU, hurloy, ;mil millet are coTnmcifi 
grainsL Vanuus vegcmble^ and sim[iil fruit's 
cdH be riiijuid as win let crup^. During 
^uiiimer somt hardy Iruits hie ihc chcjiLnut, 
u-j]|>iit, ,ind oUve c:irt niiiHirc wjUtoul irrrga- 
tifiri (FiguiC K-i). Tlieiur uk cropit ^re often 
pliLfiieJ i>n hilly |;rcn]Ri.t with the trcc\ widely 
spaced, anil iJsey grfiw on I he mifTmiJ riiinfall 
an.mlid the Mcdiien-ancan Sea In regions 
w'here Ihe raintaJf ^ ahiiut ^0 inches -mnually^ 
even grapes can be raised withnui imgaiicjn 
Musi fruas suitable fur ihe Mednerrancan 
chmale prmiiice best with imgaLiun. These 
ijiclude nranges, lemuns. grapefrujr, aoJ oihcj 
chilli fruit', the gr^pc, hg. peach, apricot, atid 
v,‘irioii< oificr soifi-tteshtfil deciduous fruiter 
,uh 1 rfie ohve. Fine^tuhry fruits c.m be pr<v 
ditci?d because uf the abundant r^nn^hint atsd 
irrigation waiei rtigcKuT with iht nuiural fer- 
Ulii) of tlw !wiiU Some Iruit 15 cunned. dried* 


or presenicd in oiher ways. Sunny wesiihcr 
in the liurvcMing sea.'^on favor> the drying of 
rabiti}i« curranls, prunesi peaches, apricots* 
and figs, ftlrhough much fruit is dned anifl- 
ciullj. Modern refrigeration makes it possibtc 
to ship some fntd fmh to di^uini niarkets^ 
Typical exports of Mediltm-aneun ixgioKx arc 
wine, olive ofL jind Iresh or preserved fruits, 
Vcfy densM: pe^pulaiion^ can be supported on 
irrigated bnd, as tTuiny ois several hundred 
pwpte per scjimn: mile euming a living from 
fanning alone. Wiihnul ririgation the farms 
musi be brger* i^nd in some grazing ^cLiims 
the Tunclies may be very large mdced- 
Hr 4 >si<m m the XfedfterFtmeati re^hrn. Fct 
cen Luries croi^jon ha^ been q problem m ibc 
MediteTTancaD region because of ilie relief 
features and cEinutte ixf. well as the human 
factoi Involved The Mcdiierranean Sc4i is 
nc^irly surrounflrii by hills and mouniains. 
Areas of level hmd are iimited, and in many 
are^s terraces ate built to return soil for cuJti- 
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VDtion £Uid to mukr irrigaiion possible. In 
man)' mountains, cureless tutting of the for¬ 
ests and orvergnzing have no damaged Ihe 
cover of trees, brusfit ind gfann that erosiott 
hits lone seriously affected productivity. The 
absence of frost, which binds the soils of 
colder climes, and oceasioDa] inn-antial down¬ 
pours of rain add to the erosion problem. 
Some schotiirs go so far as to OJntend that 
defotcsiJiioti, overgrazing, careless use of 
land, soil Mthanstion. iind excessive soil ero- 
smn were largely ncsprinsihle for the decline 
of civiliiation in some parts of the Mediter¬ 
ranean world. 

Lift in tin Medittrrtttnan vtirnaie. As a 
rule, only the irrigated pLirts of Medltcmi- 
nean regions support as great a den.siiy of 
farm population as lhai found in the rainier 
sections of similar latitudes, where tJie pcuple 
eat rice as their staple food. This grain yields 
more food per acre than wheal or barley, 
tlie common grams of Mediterranean regitms. 

The small variation in ictnperuture is re¬ 
flected in the types of houses ehaructcfistk of 
Medllerraneatl lands, hach of Itmbei encour¬ 
ages the use of stone Of brick in building^, 
roofs and floors are often tiled Rixtfs tend to 
be ffai or gently siopina in. pan because snow 
is almost unknown in these iuiituihis. 


Regions having Mediterranean climate at- 
true I tlic residents r>f colder siomuer lands, 
and California, a-s wdl as the countries nd- 
joining the Mediterranean Sea, has capitalized 
on this fact to attract tourists. Although these 
visitors like to eoine in the winter season to 
enjoy the sunshine, mild days, und verdure of 
the subtropics, actually more tourists visit 
Ciilifornb and Italy during the bright but 
moderately hot iummer. One of the reasons 
why the motrem-piclure industry originally 
moved to souiliefii Cuiifomut from New York 
and Chicago was because outdoor scenes could 
be photographed practicully every day in the 
yetiT. ,Aftcr its eiiriy growth near Los Angeles, 
this industry tends to remain eOTtccntralcd 
liitre, even though mdoor photography is (tow 
comnion and many television prognuns orlgi- 
nitte clscw hejcB. 

After a region has attained a maturity of 
occupance, it may degenerate and [ewe impof- 
tmute in world affairs and its standing in civili¬ 
zation iind cultitre. Parts of the eastern Medi¬ 
terranean have had this experience, FotmeiJy 
the region supported dense populations und 
Itirgc cities. Libya, Syria, and Crete, for ex¬ 
ample. are of minor significance in the mod¬ 
ern world, aUhough In meient limes they were 
centers of civiH/uiiun 


FiiHirt 8-4 Grovf o/ ofAc 
jrrts in fhe Xan i'^rnondfJ 
yalttf. CaUioniiti. rfrcif 
fjiuti in tt) 

f^tiiain u \aik(atnt>ry tro/f, 
tVfiVrie triiH.tminfhn fiwfs 
cwiT fire p'ovrt, 
hydrofUnrtc powpr ft? tfn^ 
honxfi mid fatwriei of 
AntftlKX iiftd Other fflurftim 
f'/iIifnrNia fitlet. (. PkOliy^ 
^riiph, c^mriesy o/ iht Los 
Cfitinty Cintfnhff of 
Coinmertet 









Vitbigejs. Locatitms of scttbincnu around 
the Meditcrfimeun depend on Kilh naiural 
and Humim fticlors. Miiny of the enclosing 
niountam neiir the McdJterritneaii Sea jire 
largely compisetl of limestone. This is u sol* 
ubte rock in wJiith caves often dc vie lop, and 
in such iu^as much drainage is underground. 
During the dry summer, muny streams dry up 
completely on the surfwce. Large springs 
emerge in places from the cavernous lime¬ 
stone rock, and local rahabitunts may depend 
On these sources for their wider supply. The 
distribution of population tiaiurally is tjuiie 
uneven in the Mfly limestone regions. Cus¬ 
tomarily, instcod of Bving on iijdfviduaJ land 
lioldmgs, people gather in villagi^s frum which 
they go to Id) their fields and herd iheir stock. 
Some villages m-tginully were located on hill¬ 
tops for mutual defense iind protection duriiiE 
turmoil and danger of wars and raids iRgurc 
R-S). These oommimltfes continue to occupy 
the sites l»cau$e it has become the custom for 
people to live in towns. Tlicw must have ,i 
dependable water supply, und many urban 
centers have been huili near pcfenniaI springs. 

At mouths of rivers tiiilc deltas often fur¬ 
nish tillable soil to support a city: this is true 
also of the tioodplains of the large rivers and 
other ureas <if fertile land. Ricli -wrii seldom 
covers any large part of the country, but 
where it occurs Uie pttpdation hecuine.i very 
dense and land is intensively cultivated, often 
by hand methods, so that the luaxinium num¬ 
ber of people can tind sustenance. 

Successive occuf/atn e 0/ CnHionua. Man’s 
use of u region varies widely accorditui to his 


rfjftw H-} A f*tinpiu t mrniuittin vllhige trt the 
Aiplnt: rvghm of wmtheautvm f rmci'. Anvient 
Hmm of thix typt nvtre 'if»ni'nine.t foriffied. Cam- 
pun tim wiiteoieof w«h the iprtiwitng imnJers of 
tttttsf AmeiictM tnwm. The jfetwml h.w* of none 
for huilctirif: tmJ of lifr far roofs h typh'al of mm 
Europetui wilemrmt in she iXfediterruttMn areas. 
iPhotogtoph. (ototesy of iht Fttaeh Emtmssy 
Press and ittfornmum Dteisian.li 
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culxurc and experience. Often dilfcrem indus^ 
(ries or leading occnpution^ follow cuch otlier 
in regular ^ueccssksn. Pitm ol CalLfornia 
115 ji good exuiitple, T1>cit the Jndlani^ never 
prcscnl in lEiige ^u^11)e^^, gat he led 
shtffUiidt root^., and berrie’^ to siipplemenr the 
rattier jiupply of game jminToh. The 

Spaniards and Mcxicstits iniroduced livestock. 

iierds of cattle cropped liic njlural foddfift 
and only a Jiule fanning was curried on. \Tner- 
Icanft \^'crc ^UracLed first by Ihe weidth of furv 
iTJid pliiccT gold but ^oon turned attcnilon to 
agriculture. After a period of “ bonanza'' ^^heat 

THE OnY SaUTHECtN iNftRlOR 

Jn the interior of continciu^ sjlinited in 
klftudes between regmav of MediterTanean 
dlniate and those which have the liumid sub¬ 
tropical type are dry regions of &tcppc^ or 
deserts (figtrre K-7) These areas are de- 
ftcieni in precipitation cither becan.^ they are 
[ar from tbc ocean, or been use highlands rob 
the winds of most of die nuiisture, or boiii. tn 
geneinl the iummet weather is hot, bai win- 
ter> are fairly cold with oceasional .vnuw. 

Western TexLss and eastern New Mexico 
are situated in such subtropical sicppes. Here 
caulc^ sheep, and gouts arc the principal pni- 


fiirming, irrigation (Figure K-6) wits begun^ 
und [he large nmehe^ and e^nites were divided 
into mmll lioldings intensively famied fOr pro¬ 
duction of grapes, fiukSp alfulfat sugar 
beetsH and vegetables. Alongside with Sntensive 
iigticulture and irrigated faTming^ man has now 
builr large cities and developed mines, oil de¬ 
posits, forestSp water power, and other re¬ 
sources. Thus in Ciililomia at present more 
I no n tire engaged In conimerce, munuf ac luring, 
edited fig to touristic and Ihe professions, than 
arc suppofled by (igricuUiitc, intensive thougli 
that may be. 


makkept by the ranchers Wheal, coftl gniio 
sorghum, und cotton are grown In the Texas 
'"Paiihandle,^ mi>stly by dry-land methods* 
allhougll irrigation is ‘4ho practiced. Alfalfa h 
a leading irrigated crop. In the lower Rm 
Grutule Valley of Texas, vvhere killing frost is 
the oiripui of grapefruit, loniatoes, md 
other winter-grown vegetables has become of 
high value. To the westw'ard are tlie dry re- 
gioni di^ussed in tbe preceding chnpler* 
First come the Cokirado ami Mexican pla¬ 
teaus and moil mains which h^vt moderate 
ternperutiires because of high clcvutioi?. Then 


,y-6 Biisin 

of fi i-roi'e of VaL*ntfa or- 

fffJifiw ill somhtrrn Calif*irrriii^ 
f'ri/n in this froxi^ 

fres mnny when fhe 

ner^mitj waier inpfth i> 
pwhfvd. 
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S-7 C'Umitik ^upli f&r Atit-akfmn, 
intf^rUir ihr 

Hetmi-phttf CimtiUfmi; tw/rmatly faU ia rvi-t'iiv 
ammrns of minfaU from marine tTrlgins, 
parrinthrty if mK7TPnifi^ omumarn rartgey imer- 
ftm With niiHjuit (hsfrttnftOfi. Tha ^trcution tepr^' 
i'rnfS ft L'fimiiUc iype in which ihcrc ore ihurp 
ftijjjifiuji in tempemUift tniJ. ’‘cluih-irh 
*lixihf hfi^ £veifly iikffihiutit prtxipiiaiiofK Inter 
UmpeMtir*% are ifveK^ the mimher ttf 

month t ratrh yrrtr rhat the mean mtmthiy irmptrA- 
turr fa^h hrimt frtit^mgA The /.tfvcfpiiafiOfj drfi^ 
ehnej tfiihmii ',1 a mnJ-^htutidf deien or ucppr 
(ftcftnon. 

heyond Ihc hfgliLind^ the land de^endi* (o 
this lint trnpjcHil Sonorii l>e^4:rt. k^c^t^d 

iind ni>tlh uf i\K Clulf (if CalifomiLi. 

Snisth Imnn the savunnEi climiiTe iind vegc- 
t^jrioii of iIjc liran €haco In northern Argen- 
ttnj, that region grades into the semidcsert 


liRd siteppe^ of weiitem Argemma, The Gran 
Chsieo fvupprts :i stunted forest of quebracho, 
very hard woi>tl from whiizh tannin is extracted 
lof U5C in tunning Jcuthcr. On the steppes the 
ranchers keep horses^ cuttle, nnd goals. Several 
oas« hav^ been developed by Udgution. Men¬ 
doza, at the foot of the Andes, is famous fet 
vineyards and wine. Tiittimari and Salta fo the 
north coiion, sugar canc. and rice as 
nioney crops . 

in Aiilii, intenor deserts and tfcp|>e^? of Iran 
and the U S.S.R. easi of die Caspian Sea are 
located in southern midlalitudes (Figure 
Where w-ziTcr h available crops of cot- 
Ton^ alfsilfa, melons, grains, fruits, and vegeta¬ 
bles grown under irrigaiion. MountuilDs 
Tim and cm^ Iran, diviiiing Uic country into 
basins which are desert because the mourn 
tains have received m<vsl of the rain. In sum¬ 
mer itomudic tribes aceompan) their herds of 
aniniali^ up to the high pastures, but in siu- 
fumn they fca^e the moiinTaio.s and tetum to 
the lowlands for the winter. Tliis annua] mk 
^nitron is called iri^nsiHintiiftcr, a practice man 
has followed for tbousunds of years. Much 
desert (and in Iran and tlic adjacent Caspian 
Jowliinds in ihe U S S R, has ^en reclaimed 
by irrigation^ vvilhout which the land is useful 
for scanty grazing only, h b too dry for unir- 
rigaicd crops. 

The Oriental rug. The SCncalled "Oricit- 
tul'* or Pcrsitin rug originally wirs n good ex~ 
artrpic of the relaiion of sltppti peopto to their 
environment. The nomuds had a surplus of 
WiKil beyond their needs for their own eJoth- 
ing iiTid the tents in whkb rhey needed per¬ 
manent yet ponahfc covering. Ilicy ylso had 
plenty of leisure for other occupytioris, since 
most of ihs time tlie lierds could be wah.hrd 
wnd tended by only a few memhers of the 
tribe. W^iih experience, ihe^e primitive herd¬ 
ers leaned tii weave rugs and other sinicles 
and! i«ttained great skill in their manufaciure. 
ffheep furnished the required raw material 
and the wool was dyed from native phmt 
sources dial luniisthcd colors ol great beauty. 
Sijid to last bcncf than artificial dyes. The 
beauty cif design and conumetion of the 
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woven wrli^lef made by Oie Domaik hus 
rarely been Many of Uicii vup itre 

^ntiinc works of af^ riuher than '^oot eoviT' 
in^ nnd were asod lor interior rfccoraiian. 
OuLsiders who admired the rug^ gladly traded 
products nettled by ilie nomuds for ihcm 
Rugs were also valimblc enougb to afford ihe 
slow, expensive caravan traiisportatioti toinar- 
kel. TliUii the rtigy origirndly made by rtomjds 

THi HUMID SUBTROPICS 

Location dud Chfffact&rfsHcs. The principal 
humid subijopical dimate areas arc found in 
approximately the sainc lat nudes as ihose of 
thtf Mediterranean regions, bui 43U the eastern 
sides of the coBtifieiTts {Figure Hie 

greaiesi extent of ihi^ type of eliniiiie i^ found 
in the southeastern United States, southeast- 
can Asia, tneluding locations as far north as 
llie southern tip of Korea and iapan, cast cen¬ 
tral Argentlnar Limguiiy, soul hem Paraguay, 
and siTiall areas in mutheastem AustrolLa and 
southeastern Africa. These regions have mod¬ 
erate to abundant rainfall in .dl months of ihu 
year, with grealcst conccntnxiion tjccurring tn 
the summer season. Thus they resemble five 
moitsooit gliiiriate In distribution of precipita¬ 
tion but lack ihe winter drought period i Fig¬ 
ure 8-1 UK Catises of heavy summer rains in 
the humid ^uhlmpical regions njc in large putt 
similar to Iho^ producing inonvixin condl- 
tions—marked dilTcrenccs in preysute and 
winds. bLuli up between summef and winter 
seasons over the interiors of coni mental land 
masses^ 

Veg^toiififi. Like the mtuisoon ureoSr the hu¬ 
mid subtropicnl climate i% charLiclerizcd by 
lung hot summers which produce rnpid growtli 
of vcgeiution. Palms, citrus fnjhs. cottom to¬ 
bacco^ uBd ricc^ as W'ell as nmiry other typical 
subir^Lipica! crops. Diuy be growm commercially 
in these parti of the worlds Native vegerntion 
niitv consist of coniferous and dccidurjus trees. 
Most of the conifer^ and many hroud-lcavcd 
Trees, such Oi the orange and live oak. are 
evergreen. TypiCid ermifers include the yel¬ 
low pine ul otJC Southeastern stales and. the 


to supply their need for portable floor coverings 
in a cold u^indy winter climate later becume a 
valued aiiicle of commerce, lochiy miiny otgs 
are miij.lc in liie ciiies of the Orient^ and dyes 
are geneTEilly the cheaper imjwrtcd aniline dyes 
instead of the lastlag vtgetable color^i but some 
of the finest rugs still come from the deserts 
and steppes Df centnil Asia (Figure ii-VK 


Parana pine of southeastern Braal. Further 
inland in South America are forests of ilie 
bushy yerba mate from whoi^ leaver an aro¬ 
matic tea is hrewed. Approoching the equator, 
die broad-leaved vegetation mny be ever¬ 
green, as in southern Roridat ihc palmetto 
grows Jis far north us the Carolina coast. The 
Chinese ulilize several vaiietics of bamb<iH> 
that ihrive in this climate Grusihinds arc 
characterisfic of certain regions, noiahly in 
UrtiEuay and Argentina. The coastal prdries 
of Louisiana and Texas arc other examples, 
along with laD-grass arcus in the in ter lor parts 
of TesaJi and Aiitbama. 

Climcnk iffecN. The humid suhlropicxiJ grow¬ 
ing season ts longt with n?(tisilly a froslless 

Fig^^f Monish' 0 / ifir coh/ of rrtUrid 

Amu. J'hry m'l'd Afuvy woolff} rfutAuit* mrJ 
iihk wfhSUmM dvW/iri^t io pnntrf (heitt tfwi 
n'inirr w/ fht.' Amari- 

AfiisfCHiTN of Sofurni /lhi«iry.} 
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son of itityrc (ban 200 iliijs’ per vear^ 
ifig lo H?t) duvi or le^s near its bovder on th^ 
pi>luwiii4 Thi'i Imig growing sL'tison. 

c^'imhini-d wiiH high letnpenitunes cuid 

nbunJanr fnin, makes these parts of the world 
higiily desirable lor hum an activity, since sup¬ 
plies of tood may be procurcil vi it bout too 
much ditljcuby and the nitc of productlviiy 
is in&dviatcfy liigli. Short and ncliiiivelj mild 
winter* are mt serious handicaj^s to vuuH 
liviiie*. dairying, fi$hingt or luniherrrsg. 

Cold waves descend to ihe luiinides of hu¬ 
mid suhiropical regions as (he w'ind 7X5nes of 
Ihe corth are pulled cquatorward with the ap¬ 
proach of winter In ihc Northern Heinisplierc, 
bringing cvclouic siomvs Of low temperature 
lo subtropic a I Location^- Cold waves occasion¬ 
ally tarry light Anawf^iil to ihe pole ward mar¬ 
ina Lif >abtropical regions and iti interlur con¬ 
iine nuA hx^atiiin^ in ihesc lamudcs. Occa- 
liufinl fri:i:si periods fuaj menace commercial 
crops like ofunges and Tomntoes. Someiiines 
orchards arc protected by beatine devices sim- 
ilar (0 tho^ used in Mediterruucnn regions. 
Modem methods of weallici fo reciting often 
provulc sndicient warning >o ihal cfOpv may 


be protected from frosi damage^ but in many 
seasE:in% an entire winser may pass without 
serious threat ol frec^mg teniperaturcs, 

Rainfall is heavy in this dimutk realm, 
about 4u inches per year on ihe uverO|)J and 
rising lo SO inches in some years. Hi is amourit 
Ls suflicieiitK in combination with high teniper- 
a l ures, to accouiu for cxtctiidvo leaching of un- 
dl^iurbed ^oiis* When this occurs, the dc- 
pEcied soH must be restored fy the addition 
of quantities of fertiliTer. Indeed* funri* 
ers of the southeastern Uni ted States make 
heavy purclitkses of Jnincral fcrtilS^ers in order 
to main tain the necess^y Ic'-cl o! ugriculturaL 
productivity. On the other hand, soils that 
have been Iraaspimed from ihcir pluccs of 
origin by means oT fhe heavy stneam flow in 
this humid climaic make exception a Ely fenile 
farm land. FI<Kxtplain^ of the Mississippi Si- 
kiang, and La Plata systems^ foi exiunpte, are 
very productive and highly dciitrablc for agtl- 
culture, U unluvorabk dniinage and flood 
threats can be ctsrreeled. 

Residentv of litimbd sgblTOp!c?il regions ex¬ 
perience long hot summers, parheutsuiy on 
the eqtintonvard miirginF where high tempera¬ 
in res and high humidity gciveriiJIy ore ^tri- 
Jiicnta! to human tiealfli. FurUleniiorc insect 
flfe ofteu makes the stiuimer scasliu unpleas- 
imt, and il iis diihcuh to nmintain gwd Jjualth 
canditions. Miibrln h prevalcm in many sec¬ 
tions, especially in Southeast Asia; hookw^orm 
and ether parasitic diseases add to the heaf[h 
problem. Winters are bricl and leLilively tnJld, 
dioa|h high humidity makes the air scmi inw 
and damp except bo comiA locatiim^ along 
the cOusis of Fkiridii wfiere marine tetnpeni- 
tufc^ prevail in winter. Visitors fimJ rljc winter 
Sea-son nic^re pleasant than summer. 

Humid subtrtipical regions of (he Nonhem 
Hemisphere are subject lo ermtje storms 
called hurricanes i$ec Chapter 4i These 
storms nxiay brmg great damugc to crops, farm 
struciurenc cities, and shipping Hmtkane^ .rre 
usUiiUy most destructive along Coasts^ because 
the^c stLimt-i lend to subside in ihr inicriorri of 
land masse:}: AJihiiugh whole basons may 
pass withi-^ut hurricaiw^, several nuiy strike ia 
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ii singfc year. Advances in foreOiisiing ihc Idr- 
rtialion and movement of hunricaniH have ic- 
duced losses of U/e end property to a consici- 
ettiblc extent. 

Substslenu forming. In this rCCion ggneuj- 
lure prciCJits two strongly contrasted aspects: 
suhsistcnce farming, using radter primitive 
methods to provide a man and his family o/tth 
must of their daily fixid requircrriCHts, and 
commercial tarming, based on large lanJhold' 
itigs and designed to provide surplus supplies 
uf Food or raw materials for cash sale. Fann¬ 
ing at Ihe subsistence level in the souiheast- 
ern United Stales involves production o! sweet 
poiatocs. trom, hop, duiiy cows, and imall 
amounts of wheat, fruit, and cliter fotidsluffs. 

Fti Chinn and Japan, suh.iiitence items in¬ 
clude peanuts, rice. fish, and root crop as well 
ni poLiltr^'. swine, and cocn in Chinit. where 
quantities of listi are protluced in tii/m ponds. 
With a growing season from seven to eleven 
months li^ng. two or ihtee food crops c.un he 
raised on the siinie ground each year. fFcncc 
a latiilly may require only 1 or 2 acres of 
ground, which is worked inictisiveiv. This land 
must be well tertilisted ll it is to continue at a 
high level of production, and tlie wtisic uf 
dtics, ■'green manure*’ crops* and Tometltncs 
commereinl fertilizers are used for this pur¬ 
pose. 

Fanners soni crimes raise two crops of tiw 
annually, or perhaps some winter-sown grain 
alternates with sunnner-fiivwn rice, toneiher 
W'ith u crop of vegetables between each of the 
grain crops. This is mude potitiblc by Ihc priK- 
Tice td t ran sphm ting rice by hand from seed- 
beds in which the crop is started (Figure Jf- 
t n. All throe major humid subtropical afcas 
grow Ticc, but It is a fargc-scnlc eommrrcial 
crop grown with the aid of mcchjinical devices 
in tlie southeastern United Stales and Argen- 
lina. It is, it»wever, not so generally iniporiant 
or productive in humid subtropical regions as 
in memsoon areas tike South China. 

PJdntatian Agrteulturs. Among other facloTs, 
large-scale agricuittual production generally 





Figrtrt CUmaiic gr^ph 

Loimttrna. Thf hmmd subiropiCid 

Ift)* fitr c&Oits uf c<yrttiwms m the 

Si^rihi'rn tLKpt*riL-tiec haavy 

turn fail fhrmt^^houf ihf y€ar u \iight 

f^acy c&nccjttnriiifii iff 

in mmmer iirr tn^plcal, iuut iho^ <>f 

wmtpr are rnoti^rute. Nf> ?rrtf/rf^j in th^ ymr a 
meiw ii:nfpcri}furg hwi'r than freezing, uUhimgh 
iSiere ocetisi&n&l witiJer froxis, 

requires msirkets, unusuiilly rjirgc 

i^qiiipmcntp cxjCcI- 
k^nl tninifiortLiiion ^ud d large ^up 

ply of L'hcsip lilhor. In pciTls of ^iOUthtik.-itcni 

L?Rilcd Staler* In Uruguay, and m the [.£i 
PLaia regioni large or plantatians serve 

□s producing bm itiis is noi the esse in 
Japan and China. 

Tea. Subtropicjil crops, ^own cemuner- 
ciall)* include lea in China and Japan, where 
eheup hbi>r and long experience favor ii$ pro- 
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ducTioQ aUboiigli not on a pUntadon bsish. 
Hilly land, rtoi cenonilly lor other 

crops. Is used for Siimll individUiLl ten plnnt- 
mp. Since the lurge poptdutions in ihose coun¬ 
tries lequjre mo^t of She fcilile loivlantls for 
growing rice und other h>od crops. Tea is al?tO 
raised on mipkul pliiniutiuTi!^ in Ji3iv^. Indiu, 
and Ceylon but only in highlund sections 
where cooler nighis produce a better quulity 
of Teuf tlmn on lioi iowhjnds. Picliing ten Is not 
cliinculL but requires some experience. Be¬ 
cause tea cannot be picked well with ntachin- 
cry^ great numbers of piKtriy paid people iirt 
emptoyed M ihi^ hand labor. Labor coasts in 
the United States or in Argertrina arc too high 
to permit protitable production unless rhe in¬ 
dustry can be nicchiinE^fcd. 

CoihHi, This fiber pliml grows in subtrop- 
icul regionb, both btimid and dry. but one of 
the important proiluditg jjreas h iit the ^mth- 
eastern pan of tile Uni led Stales. There the 
plantatmn sysicrtn with its ™pply of cheap la¬ 
bor was esEablisthed an early date. For many 
years cotton waii the leading rrrop, ideahy 
suited K> climate ami sop conditions. How- 
eve r, llie breakup cf large plantations after tlie 
Civil VV-ar, cro'^iim or exh4itstHm of soils, and 
itie steady spread of the col ion byll wec^nl 


(Figure T8-I3) brought some crop diverslfi- 
cation. Among other crop tolroduced were 
tuiig oil nut;^* panuts, deciduous fruits, and 
market vegetables. togetJter with poultry and 
livestock, Todjiy much cotton is grtuvn by ir¬ 
rigation in western Icxas. Arizima, and C^ti- 
fornix. Southern Hr:wih Paraguay, and north¬ 
ern Argentina arc now growing cotton on an 
extensive eommerciaJ scale. Cotton h grown 
to some extent in OiiiiJi+ where there is plenty 
of labor* but there it must compete for tsmd 
with I he greatly needed food^ tuffs. 

Ofhtr rmpji In general Isumid subtropi¬ 
cal regions lack xhc high lemperatures and 
lung grow ing senson nccessury fur the success¬ 
ful growtJi of cane sugar, thoygli other i^co- 
eraphic factors seem Favorable for its produc¬ 
tion. Relatively small amounts arc produced 
in China. Argeniinu, Souib Africa, .Australia, 
and Lonisiiina 

Tnbaeco is of greater impotTance. TliL^ was 
u native Western Hemisphere piiint imd is 
grown for Ehe tijost prt on farms south of the 
Ohio River, allhuugh much ftrsi-class cigat- 
wrapper lobacco is raised in the Conncciicnt 
Valley f Figure 8-12) jnd elscw berc m North¬ 
ern stoto well oui^idc I he humid sabiropical 
dimatic tegion. Both cotton and tobacco rc- 



F’igwre / /rtpmrp.ir farm- 
en tier hy huntf Ui 

fttfoJvii nre Thii 

npt of Lx ex- 

ceediwj^/y uful fi^afih 

is u.uniUy n/JtTlrd, fhr 

farm Li forint io 

work iofiji hoon >ri/h tth 
fen and lunn/^ in 

ierrnx of human mid 

Umr, ihii a an rxpeji.i/vr 
farm iff a^rienilitri-, iP^hony' 
^rapfi. r^iJir/ejpv of the Amrr- 
iciin MuitFum of Nh- 

tory^ New 
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(Jiiirt soils of hi^h fertility, plenty of moisture, 
a long gnawing season, anti cheap licM lubor 
for proQiabk production* TT^cse factors rtiak< 
otti SyuihcfU states the world'^ most imppnant 
tobucco-grtnvmg area, cspccoJly In Kentucky* 
Virginia^ and North Cartihna. As ycU Argen- 
Una Hind southern Brazil lack the hibor for 
cuhivuUng tobacco^ and China and Japiin 
lack arable land for this nonedibk crop. 

Peanuts, grown cspectally ior thear tjil con¬ 
tent, arc an impomat comnierciai crop m the 
humid subtropical jECJne of tltc United Siaies 
where labor and muchincr) arc available lor 
il& coltivLition and hanesting. Peniiuis Jtre 
growls in China but are relatively unimpormnl 
as a commercial crop in Argentina or Bmrli. 

Other important crops In humid stihiropical 
regions include wheat, com. and citrus fruits. 
This eJimalic type nomudJ> is too worm and 
damp for ibc besi wheal, but nc%^erthelc'i^< 
some is grow^n m Argentina uud in China. In 
the United Stales wheat is associated with 
more severe climuEes^ Com is especially well 
suited to the humid subiropscal nealm in the 


i 

southern United Slates* as a crop gro™ for 
[iimiaii cunf^umption and livestock feed fn 
Argentina com Is important for export lo Eu- 
ro|i when? ii is fed to pouJtiy and livesiixk. 
In Brazil corn b a sustemincc emp whose ac¬ 
tual value exceeds ihat of coffee. People in 
Cliina! and southeast Europe grow and con¬ 
sume much com, but not In southern Japnrt 
wJiere suitable land is titnUed. 

The long Ftust-free growing season of our 
Southern states makes it possible I it prodtice 
vciciables, sfraw^berries, and other commodi¬ 
ties for Northern minkers before their locaily 
grown product h available in ^pnngLimc. 
Orange* grapeJruiU and tangerine grove*^ are 
imptuianl in parr* of FIcada, and mjtny citrus 
fruii^s are produced in the lower Rio Grande 
V'lilky ol Texas. 

SifL This liber, which is rcsafckd us a 
liixuty comniutlity in mcpsi: parts of rite eanh* 
ti particularly associated with the humid sub- 
tropicus of China and Japua. where it has been 
produced for cenliirics as ii household tndus- 
Liy Mulbeiry leaves are Uf^d for feeding iilk- 


'Viujir/f' tif UtUiU'v^ riXt:k\ 
pTrpitrfthtry u> tituiiin)* (hetn 
Ju drying th^d, 
farm iuffftren hint 
US4rjr ;rij/c/i of thf 
vinSiz^il fiifnintji rfif Con^ 
ftivL'r icWi^y ivhicfi 
k farih^r north than tnOhi 

JifajLi <?/ iht* UnUni 
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fti!nfe Tfte. carufmo. i#/ irehT tmffiilo, ti 

ri'mWy ilo«nc!^ik'i}ied ond w U5ird 

ihf r 4 tiatu- (roptri. [PholO^rt^ph, 
eoffrt€vy < 1 / iha i/uwnU Vkiion Hure^mi^} 

wurms. unJ skilled lubor is needed far temlLiig 
Uieru *ind prepiirtfli; the fine hbco for market. 
Silk no! pit^dueeJ t<i my exteni in the 
United Slater ot Argcnlfaii bec:iu>c of high 
cost fm labor ulihouftb iT ivould be eniircly 
feiuiNc ftam the clittiolic stiindpomt. Inven¬ 
tion of synihetie fibers like rayon md nylon 
hns iitfecicif sjlJc produenon adversely* 

7>*'r rmpj. Tree srow^tli Ln huttiici sub- 
iropictd p:trb ol the Unaied Ssotes and Chinn 
h of iiiueh contniercisil imporoinee- Jn our 
South. scrfiiA-oixl forcs^Es supply luniher, paper 
pulp, IuTh and lurprntine (these Lndu^ries will 
be dewribed in Chiiptcr It), Tree crops in¬ 
clude the native pecan* itine oil from China* 
c a nip heir from Pormosa* and citrus fraiiLt 
\fchich iire fLuetcs^fnlly und extensively grown 
in Fioridii, ^outhenii China, Japan, and Brazil. 

Farm mmmh. When? dens« popuktinn^ 
prcviail, conccTitraJed grains are needed as 
km\ for petiplt and trantWl be spared for 
horse^i which need tirnm to keep in good con¬ 
dition when doing hard fprm work. Hence 
oxen nr ihc ^ uier !>utTiiii> (caLmban) Eire used 
to cultivate (he land jictd tlraw cml^ (Figure 

SUMMARY 

BctMrMn Iropicv iind In ubtivpiuj 

position, lie rwa iransiljonjl climjitic fc.alrn«, iKv 
y;m(iirid ^uhiropiut of McJitcJtJineitii realm aoJ 


flince ihcse animnU do well OR o grass 
diet without irjin. Furlhcttnorc :inin].iK with 
olovcfj hoof^ am {ilow tnuddy rioo better 
Ilian horsfiSi. Jn our Soatlicm );t;ile^ the hutdv 
mule is pteferred munj' Furitici^s air a wirrL 
unintal. By emsiing eiittle Je\>eFo|iei1 in cool 
dim,I res with the brahma cattle u( hdui. new 
beef breed? like the Stmm Gorirudis have 
been produced. These an* belter adapted to 
liot wcQiber, and the it tuising will improve 
production of beef in the humid stibtiopicuj 
lands. 

The pig can live on wtiste^ and t? a good 
forager even in the woods. For the amount il 
cats., the pig puts on more weigjii tiiait other 
aninmfs, end ll Is llius well suited for raisint* 
in derutoly populated cogntric!$ like China, in 
die United States it is pi'inlculiirly related to 
com proiluelion, and that is its prfncipai f*)od 
In the Southern Hemisphere pig raising has 
not yet developed on a large >?cale, purtly be¬ 
cause of the smaller popukation densitv und 
consuming marker, and partly because of iJic 
trodilional preference for beef catUc in that 
part of the woUd, 

Chickens, dueJ;s, and other pouttiy arc 
usual adjuncts of farm!) in the liuniid subtmp- 
ies, especially in CJtina and the LFnitetl States. 
Dairying has possibilities, but sothc breeds of 
dairy cows developed m our Northern states 
ore poorly ;tdapied to conditions in the South. 
Tltc dcvciopnicnl of special breed.? of daily 
cows has been successful in tlic southern 
United States, where cattle rn^^lng i> .m in¬ 
creasingly important part of the agricultural 
economy, 1i i? also a leading industry in hu¬ 
mid subifcipkaJ Argentina. Uruguay, Fara- 
auuy, iiird wufhern Brad) Ifi Cliinu the pres, 
sure of the dense popuiaiiun in rehiiion to Ihc 
amount of cropbnd leaves Jitik paistutage for 
ciiiilc olthougli some unimak are kept for 
draught purposes 


I he humid ^uhirppical rcnlm. Both eirperiencc 
nii^Uiiralc icniperiuure* in winiei. and ihe former 
*s dciicLEnt in Ml miner predpiiatuin. Sum men In 
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both rvnlms are «vunn To bot except in localltin 
cooled by neamirss to the k<i> 

Manne (nduenecs upon terapethture ete espe- 
c) 4 lly noticeable in MediteTmiwnfi lands. t*hich 
ate foomi principal ty on i^estent coASt^ in sub- 
tropical taiiludea. Here tainfaU ih iiiJct)iiJJle for 
giOHth of short ems. alihough a^cultural pro* 
duction may be tncteasccl by iririgulion. Where 
this is nen fejisiWe, grazing is ihe usual economy. 

The humid ^ubltopicai tealm, locJued m cor- 
rt^spojiding iati^utIe^ iMMeni co^sTSy rceoives 
^uHivicnl ihrouiiboul the yiiar tc^ en- 

couin^e ihc growth of atid firass. AEflC^J^- 
k uauiilfv prolitiibk Q«ih4>ii|>h excessive soil 
|ie: 2 ichio^, erosion, imJ poor lau^ some- 

KifTtcs he comccicd before (he Jand reaches its 
grealeil prtwJucliviiy. 

SiihLropscEtl Steppes ond dcsens usually occur 
QUESTIONS 

L U [armen hi Flonda iried to tom wheat, 
whal coniTdions oi ihe enviroitment would they 
lind fflvonjhie? Whai w(mld be unfavursblc? 

?. Rorida and the toulheasi caast of Spain difter 
dtmaticaliy. but both areas produce commercial 
lupplics of ciltus frulli. How do you explain ihis7 

3. Why do toulhem Catifomia's rains occur in 
the winter season? 

4. Compare (he material presented tn the ((fit on 
desert vcgclaiiGR and Mtrdilerranean vegetaliun. 
ITien sunin] arize ihr pritwipid differences and 
similarities of the vegeiution covfif itl Ibese two 
climatic realms 

d, ViTtal clemenis iti the ttatunif eavirotitucriT of 
the humid subtropical regions favor the develop 
mem ul eotnmcrctul pliiniation (arming? 

n, Whm has Iwen Ihe seHuertee of octupunce in 
Cutifurma? 

f. Whs do »o many visitors ud to ihe desen of 
souilie^t CaJifoinia and soiiihwcsi Arutona? 
Wh.il ceason do they choose tor « visll? Why? 

9. What lifeenesscs in the climiitcj of Cstifomia 
and Rorida attract tourists? 
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Why in Ihe photo^tTiph in Figure w there 
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Cltmates of ihc world in liUJtudes of tht 
northem half ol ihc United Stales :ind adja¬ 
cent parts of Canudu aic churacterized by foar 
separate seasons of approximately similar 
length, Winlers arc gcflflfally Jong, cold, and 
snowy compared to the subtropics described 
in Chapter S. In contrast to the lar^ tempera- 
Hire diffenmee in the winter between the 
nonhern and soutliem parts of the United 
Stares, the summer stiow^ smalt tUfTerences in 
tetiiperaiure between these regions in the in¬ 
terior and eastern parts of the country. Except 
in iiic Pacific No ft ii west, summers arc gener¬ 
ally hoi, hut with it growing season consider¬ 
ably longer near the subtropics Utan toward 
the poleward side. The Icngih and severity 
of winter Increases toward the poleward mar¬ 
gin of The zone, along with decjCELScd length 
of sunimei in the same direction. The region 
is situated in the zone of prevailmg westerly 

M7 


windy, in whkh cyclonic storms cause fre^ticni 
changes in temperature, rainfall, witidincss, 
and other wenther phenomena. This results 
in highly van able >veather in this generally 
cooler part of ihc midlulitudes which lie. in the 
zone of prevuillilg wastorlies for liic cnlirie 
year. 

Middle latitudes, Itududing Itoth the sub¬ 
tropical and cooler parts, support more thun 
half the world poptiliition. The most powerful 
coontries of the W'orJd today are situated in 
nttddio latitudes, including most of Western 
Europe, the United States, southern Canodn. 
nortbem China and Japan, und parts of ibe 
St'ivlet Union. In Uie Southern Hemisphere, 
Argentina. Chile, Uruguiiy, New- Zeulund, imd 
southern Australia are in these Intltudes. In 
the poleward half of tite midlatUudes where 
weather is donninaied by strong cyclones in 
the westerly winds, rapid variations m 
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weather aie usujil Ihroughoui ihc entire )'ear. 

In the tropics [KiralleJ isoncs of climate and 
natural vegeiaiion general^ eMend in an ea^t- 
west direct)uQ, and the broad belts of different 
cliniate$ ;ire Jurgciy classified: by decreaijtne 
rainfatl from the doldrums to the trade winds. 
The middledciiiude dlniatic zones ia general 
extend in nortlt-souih belts across the conti¬ 
nents and are especially marked by rainfiiU 
diiTerences and naiuiaJ vegetatlotL From the 
equator to ilte ntidbtitudes, isotherms roughly 
follow the parallels Hovyever, in the realm of 
The prevailing westerlies the annnd isotherms 
on west eoasi.s are fartber uway Iram the 
equator than in rniertors and on east coasts of 
continents—the rKult of oceanic as conipiireJ 


with continental influences. Even greater con¬ 
trasts occur between Mimmer and wlnrcr Uo- 
iherms of) west coasts compared wiih those 
of tile conlineTTiat inienors. 

Tlte cooler or temperate mid-Litilude cli¬ 
mates experience decreased rainriill foxn the 
west coast inland, accompanied by increased 
range it) temperature between winter and 
sunimet Toward the cast coasts, mintiH m- 
ertnses again; but the temperature ranee re- 
ni.ims continentally great since wcsicrlj winds 
from the intenoi predominate, vt'inds do not 
blow- inland from the ea,'Hcm oceans fre¬ 
quently enough or far enough to moderate the 
lentperature greatly. 


WCSY-COA$T MAHINt CLIMATE 

On west coasts of conunems. abundant 
rains occur throughout the year in middle lati¬ 
tudes. wiiji maximum preelpitulam in winter. 
Ijtis tcsultf from the prevuiling westerlies and 
associated cyclonic scsums nwving from the 
oceans toward the westem shores of the con¬ 
tinents. Cyclonic storms are especially welt 
developed in the fall, w'tnier, arid spring. The 
temperature shows a small range between 
winter ojid sumciicr, providing gcnernlh mild 
winters and cwl suinnieTs 1 Figure 9-1 
Transition periods in spring and uutumn pro¬ 
vide foui distinct reaSiinT during the year. 

In North and South .America high moun¬ 
tains parallel Ihc Pacific near the COasl. and 
areas ot heavy rarnfuM and mild nroiine tcm- 
pcraiure variations are LmiitcU to lire narrow 
litioruJ To icew'ard of the mountains, cimti¬ 
ne rUl eundiiinn-S prevail, wiih great e.xlrcmes 
of tcmperauire and Ittniwd ruinfnll Abun¬ 
dant rain full trf ir west-coast climate suppons 
dense forests of both hardwoods and conifers. 
The latter indiulc ihc t>ouglas fir, codur. 
sprut'c, and western hem fuck In north we.stem 
North America. In Europe until cleared for 
agiicutiurc the ‘•simimcr" woods of deciduous 
trees covered miich of lhat continent between 
the MetUterraireari region and the northern 
coniferous forests of ^^ndinavio and Russia. 


Tixe higher hills anti mountums and arcoA of 
poor sandy soil .iLso siipprt conifers in the 
iTiidlatitudes of Etiiope. 

South Island of New' Zealand lias high 
mountains alortg its west coasi where dense 
forests grow, wlicrcas on the eiistw'jird side 
grasslands are extensive. Dense foresfv also 
ficunsh in southern Chile; east of the Andes 
iii Argentina, with less rainfall, grass is the 
Jomtniml vegetation. 

Northweitenv Europe. Wcsrcm Europe in¬ 
cludes tire most highly developed pirtioas of 
the Contitictii and supports 250 million people 
in an area not as large as tire United Slates 
east of the Mis-sissippi Depiiitv iif coal, iron, 
and other minerals suppcui nuuniracTuring: 
the irregular coast tine find navigable rivers 
favor the e.tpan$ion of oceim shipping [in 
both of which endeavors We.stcrn Europe 
leads the world i. Other important factors in 
the development of the region include exten¬ 
sive plains and fertile soils. Here the combina¬ 
tion of geologic and geographic factors has 
led to growth of greal states, indiistnal ciEcs, 
and dense populatiom. Pie western part of 
Gcmany, miTsl of France, oil of Belgium and 
Ihc Netherlands, the British Ivies, Dentu:irk. 
coustid Norway and southern Sweden, experi- 
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cficc ilm cUmaiii; tj^pc < Figure 9-2). Siujimers 
are Telmively cof»t untl iiiobiU with plemy of 
fain for growUi of trew Lind griivfios. Though 
Eui^Joe originally welJ-w^xxtcth virgin 

fc>re^i$ have long been utilized by man. Hoik- 
ever, growth und fore^si pianlings arc 

LiirefuIIy managed and supply consLidcroblc 
amounts of \siood products. 

Till? gf^>wiI^g sejbon Jung and winleri at^ 
miltL espednUy in rekition to the laiitude 
With plenty ut excelItitt forage dairying flour¬ 
ishes. and in Ikci the concentration of dairy ing 
In. the Ncthecliinds and Denmark dmosi pro¬ 
vides (liose nations with wJiat might be re¬ 
garded ^ u nutionul economy. Dutch cheeses 
from Alkmaar iind Edam, unci Danish supplie.i 
of butter and bacon, are favorably known 
Sheep are imponant in the farm economy of 
this part <Yf lire world. As a duai-pwrpTse ani- 
muJ supplying both meat and animal fiber, 
they are kept widely flYi:iugh veldt™ in brg^ 
flocks Fishing is an imponunl occupation in 
.ill marine wcat-coast regions of Europe. 

Other imptiruinl agricultural activities in 
oonhwciiicm Europe include production of 
iome rrjuns, especially wlicui in ilic less hU' 
mid sections, and rye, uuu, and barky North¬ 
western Europe, however, h m^t prime grain 
civuntry ermtpared wiih other pans of the 
world. It grows some middLiiiiudc fruits, in- 
duding grapes and pppfcs; the latter are fa- 
motis in nurthwestem Fmnce Oeei sugar is 
commoniv itrown along wish potatoes, vegcia- 
bles, and some hax. The farms of West¬ 
ern Eun>pu pm vide most of the ftsotktulTs for 
its large urhan and indusirml [xjpulaiion- 
NonagricTiliurul aclivities include Ihe exploiin- 
tM>n and use of a wealth of raw materials and 
potential energy, especially coaU inm ore, and 
hydroelectric pov^er. These, with skilled tabor, 
combine to proviJe Europcaiw with netessaty 
iijpplic^ of sieei. chemicuU, and other rtiimu- 
lactutes characicrtstic of iidvanecd indus^triaJ 
5taio. 

The Pscific Northwest. Exw^pT in Europe 
mid-latitude niaitiw regions are comparatively 
tmdevoloped. The clinialik; type in North 
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fi^urv 9-1 CUiUiitic ^raph /or Portland^ Orcein 
4 fruiriar hditiart thr mtdlLitituil^s 

<»/ N&ii‘ ptiftk'Uhrly 

^iitr irjwle^r&it iampvTfiiurt h1/A 

#u> frt ihf year tiaving a iPieair itmprrnfurf; 

hwvr fhiin fwimf* and mod^rairly heavy 
minfalh mt’uiriHg tiil tfiotuh\ d/ She year frni 
iviV/i it irndrfwy tnwnsd a nmxu*mm h kit wnitirr 
tematK Ihete eandiuhm vre rtkied ntnirneAs 
the sta, 

America is limited in «ient because the 
Cascades and Coasi Rango of the Pacific lie 
m near the sc[j that only -sTnall fireas of land 
arc suitable for agriculture. These include Ihe 
Wilbinelte Valley nnd the Puget Sound low¬ 
land of western OfCEon and Waslungton 
Here cattle and -iheep riii^ifi|:. dairying, giow- 
ing tree fruits .md smalJ fruits, puJiry raising, 
and a Uiile grain productioti are principid hu- 
nian activities in rural scctirms. 

Away from the lovvlandsp m the mourn a in- 
































f'Iflfiff /ifiTriae pf thv 













































V 


ouA regions, Temarkalilc stands of timber in 
itie Pacific Northwest permit Oregon and 
Washington lo lead other stales of the nation 
in [Limber production [Figure St-lii Neiuly 
half of alJ local Ciumefs me employed in 
rnresti Esnd woodworking plants. Cities like 
feiiile and Tacoma ^[arted as lumber-mill 
towns, and the industi^ ts ^till impoftani. Pu¬ 
get Sound has many sawnull certters: others 
ore found on ilic Cuiumbiu River, .^iihouglt 
some inkmJ towns such as Eugene and Bend, 
Oregon (Figure 9-4), iirt sawmill cemers. 
most sawniiLb. and pa pet mtih nre located on 
tide water for corr^^nienueof receiving and ship- 
ing raw materials and linished goods. Large 
supplies of liydroctecutic puer ore another 
advsjntago in this region. 

Canning of iuLmon and the priicc^4$ing, 
'Llk!rage, and shipment of halibut and other 
fish are also important on the Piicific Coiisi, 
from the Columbia River to Aii^ska. 

Indians flf the Pocific Norrhwesi Const, Na¬ 
tive peopJe^L are repelled bv ihc dense dark 
fares Is of these regioni^r On the wcsi coasts oT 
middJe latitudes hunters fmd few large wild 
animaiih in tlie forei^Ui lo provide food; furifier- 
more, bccjnjse of dampness in the forests and 
large sijte of the trtjcs, primilivc farmcTS find 
ir very' di Flic nil to dear land either by rtre nc 
by stone Lixes. As a result, the j^realer ntimber 
of the natives originally lived ulong the amU 
ansi looked to tJie sea for ihdr livelihood. 

From the month of the Columbia River to 
the southern coast of Alaska, .American Indi- 
pmciiced no agrkulLurcj they lived cm fiidi 
and other se:a food, supplemented to :i small 
degree with g .inie and berries secured fmm 
ilic land Salmon ilmt ascended streams in oJ- 
intuit Incredible numbers were caught and 
cured for winter use and furnished it depend- 
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Sorihwt-.sL Tiiii (orcu u rmptuifinliy fw 
from urtdi-r^^roivih anil uadmirnMr ilmfw, iPito^ 
fa^niph, county 4 ?/ tha UX Strvkt*. ) 





9-4 Lumber mih flf Oregon, m ifie Pacific Sortfumf^ ^hcuvift^ 
a lur^e pwid ami storage ynftt for Imitber. Rejniie i\ /jurrtvJ hi ihc 

large hiL'intnuors^ hut hi rn^iijy ntiih' The: \L^i*o4 U'd^tes are iohl fe^t‘ ihe 
fiiciure &f pager pufp. Jhb. mil /fuj its ^hpply and fir^ pmiiviiihi 

Ttyifiejnr ttr the Tyvrrhetid tanks indkaie, {PhmA>graph used by penni^iim of 
(frubuker Aeriui Hufveys.i 


jQbk fcx^d !i 4 jpp]y. F-icnce Indians bujJt then 
vilb|54?5 nCLir iomit sLream up which Iti* sal- 
uion inigraieil or liI other lcic;iui:>ns convenient 
to ili^hing erounii^ Tivu tniliHuti lived in houses 
built of hiind'i^plir c&iai boards, and they used 
fire and cnitk nxds io carve targe seaMfOrthy 
canoes fmm hig cetlnt hgfj,. 

Jhc fnrliiins of the Queen Charlotte Islands 
and other phiccs uIon| the nonhwest coast 
tnidcd exicnsr^^ly with euch other und made 
voyLkgc$ of null) hundreds of colle^v CipccUTIy 
within ihc proiecied wtiicn of the Inside Pa^ 
•iagje fTom Alaska to Puget Sound. The Indi- 
Ciued little for penettniing the inierior 
Shojc ffliesti fumistied muiertaL for house:^ 
ixiiiis, inch upd other needs. Pur-bearing aai- 
ma!s like ihe niter, fur hear. ;ind beaver 


were amtnoo in the shone watery or forcst^^ 
and furnished clptliing and furs for trade. 

Southern Chile. Southern Chile has limited 
areas for jgrtcutture because of the Andc^, 
which, like the Cascades of the Non hern 
Hemisphen:* prevent stonny westerly winds 
froin pcncirattfig far inlund. It is rchitbol) un¬ 
populated und tirtprodyctivc, iliougl^t pcissess- 
iiig lar^ ajnounts oi pi^teniicil u^tier pow^^r 
iind deuia: hiresis. Southern Chile lik> Ixrcn a 
com prat tvely fcccni frontier of mjttlemcnt. 
Us agrieuliiire and industry have been ru- 
tardu<h partly bccintiyc of si remuie location 
from w^orld centen^ of trade and ppulution. 
Sind partly because of the presence of very 
hostile ItidiBrt tribes. It is □ Ijjtd of $miiJI vfi- 
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luges, %jwi of coniiici ailh Uie jwpuJoiiiy p;iri 
of Chile, amJ C5tpi;ricin;ing ii cllmiiie iniJ ^ilh 
that ^ic hijjhly unf.ivoriih1e for intensive ngri- 
culuire 

N«w Zeafanef qnd Australia. Th& of 

Kc'A‘ 7^ri!anJ and a limiEcd area in soyrheasi- 
em Aui^trahii lie wilhin Jht piith cil Die Souiii- 
ern Henij^phcre wc^icrtv v^inds imd t&:eive 
the full elTeei of mEirinc yondilians^ They, 
(Ike $naLheni Chjlc^ me rcuiLiie from cemm 
of popuiiilion* but the presence of volcanic 
n^ountaifis provides a liniiicd qtianiiEv of ex- 
c<Uenl ngficuUural soilfL Manv of ihcir peo¬ 
ple graze sheep or raise dair^ cat lie. Boih op- 

ARID AND SEMIARJD CONTINE 

Climate ond LocQtiDn. Interior parts of con- 
tineni;^ in the aiiddk laiitudes custoiTim tly ex¬ 
perience great tenipcraiurc ranges, because 
tnfirirte condiiion^ cimnot peneiitiic Ibe cen¬ 
ters of large land masses ^ Figures Q-2 and 
4^-5 >. In pims of central Asiji, for cxainpk. 
the avetQ^ tempcrntUTC for Janunrv may be 
ttnver than that for July. Rainfall is gen¬ 
erally scanty and liiglily variable from year to 
VE^aTv for moist sca air scldojn reaches these 
regions Most rsiinfal] occurs in summer as the 
lemlt of Uxral cnJivcctionul tliiiiide^sirums, 
hut II is ^e[do^L^ >iilficicm to prnvidc for more 
than the grov^th ol merger sapp1iie> ol gta^^. 
tkxaismnahy su surnmer^ ruin may come from 
an mtlowing dmnp air mass from the cool 
ocean during the period of greatest healing, 
but rutnfall ustially decreuscs iidaniJ from the 

the "’Supply*' nf mni^^ture 1'^ precipitated 
from ihc air irrasses Thiv condition is cjiaruc- 
terisutic id interior A^fUt where ihe deserts in^ 
dude ihe liobi, Takb Makaftp ami TiitLcstan. 

In pjirE Ihe low ramlall of western Argcmifna 
and OT the Wyoming Dasm regton in Die svesi-^ 
cm UiTiied Slates illustruLes the elicct of re 
motenc^s from souiccs ol ^sutcr 
Locally, mountain ranges of iijoderatc or 
great heigJit mity accsuirit foi some incfc^se 
in Ihe jimoiitil of rainLiM. Where inieoors of 
sicmiinents lie to the leeward of mouririiin!» 


eruDons are on a ratlier targe scale. Output of 
mcul, butter, cheese, wool, and oLher pff.Klucis 
beyond Uk^iI nCcds finds ready miirkcis m the 
fviipulous cities of nun hues t^rn Europe, svlwre 
dcfiiund out rum local supplier ol food. New 
ZL-:il[siid''s markets for dmlmal products^ it 
shi^uld be noied. are Jinked with Improved rc^ 
frigeration and rapid transport bv sea. With¬ 
out the^ developments^, 'v'ew Zeuhuid coidd 
scarcely compete with more fuvurably locnlcd 
areas such d> Dcninnrk. New /.euliijid also ha^ 
cxceHent supplies of water pow-cr, bui like 
southern Chile^ it remains mo#'ily undovel¬ 
oped. 


NtAL INTERIOR! 

trending athwart prcvuiling winds from the 
sea, *"rain shadow^^ deserts and setniurid 
sieppcs are found- Tfie steppes may be tranfii- 
tsonal between deseris and forests or iflcll- 
w^utered prairteS- Oihcr grxisslands or steppes 
Ik In kHialltie^ wfiich llavt deficient raia/ull 
buL are nol $o dry that desert conditions^ pre¬ 
vail I Figure 9-5). 

North American interior dry^ lands occupy 
broad basins and plateaus from the Cohrmbin 
iJasin iu Washinpon jnd Snuke River Plains 
in Ldalio souDuvurd Ihmiigh Dsc Great Oasiil 
of Ncviida jnd Ltiilr Tlic conliniuilion across 
Sew Mexico inio Mexico ha?i been discussed 
m tlie previous chujiicf. Eiist of the Rc^ktes 
the fnllirig ^^eppe^ called the Grtui Ptahtjr esc- 
tend from Alberts irnd Saskatchewan aCfO^\ 
ihe whole width of the Lmitcd States into 
fiorth-central Mexito. Somew^hai similar drj' 
gfusilunds ure found IiD sauthem and ivcsicm 
Argentina. Interior deserts and stepfsev^ ex¬ 
tend from til ic riot Chinji^ into Miuthcim 
1/ S.^.R. In all the?ic urea^, sputse fainlall iv a 
dominanr enviniEimenral factor. Over exten¬ 
sive parts of interior Asia, temperature I'anges 
are extreme and winters long, adding to the 
djfhculltev of the inhabitants 

imnd%zap^ The surface appearance of cle^- 
ertfk Jilfcrs link whether ihdr location h in 
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Ehc ircpic^ or midliiiitudt?Sb. Ln geitend Ihe 
^tiitcmeiii b true of :»Ecppc^ or 
in diflcrcnt hititudcJi^ ulit hough wintry scenes 
seasonully charitcterize bndscapes of the in¬ 
terior pnrbi of cODiinentii in Ihe tiildtuiLtudes. 

The lilUs jind vnlley^ Lend tu> Jiave Sleeper 
doptit under arid ^nd icmmid eondiiiont ikin 
undet humid condilions. Tl)e unguluriiy of the 
relief features of dry iiitid^ contrasts uith the 
more subdued and rounded contours of niir- 
fLices formed tn rainy eLUimtes. Landscape:^ ot 
ttieiic Interior regioru^ are ustiaDy biyrreii of Ereis 
growth except in locsuions where streiims or 
iuHkietiL subsiurface Row provitb water for 
.^iriall groves—a condition corrrspandmg to the 
oases of deserts- 

Wood for fuel and building purposes is dif- 
Eicult to obrain^ sbcc grasshtfids occupy most 
of tlic semiarid continental interiorsv If rain- 
IilII i% '^ufHcientp u tall grass may ptevail form- 
Ingit heavy ^od, or prairie. Light and irregular 
rkunfull prodiices the short griiss and scuttered 
biincfi grass that chuiacierize the sECppcs. 

Seldom do cnid-lniitude steppes receive 
enough precipitaliori to provide many surface 
streams. Tliese sire usually small in Bow% few 
in number^ and set within low stcep-sidcd 
banks. Tributary^ streams are nor numen?us. 
Stream channels of this type frequently have 
a greater flow of water underground dian on 
the surface, and then beds mny be tapped 
wiih relative ease wnti cxcaviiilons, or 

other means Tor the use of slock or fojr snuifl 
irrigation projects. It Is difficulu howeverp to 
use these virciim ehunnds to impound water 
For irrigattoitj, because ihcLr batiks are lOo low 
:md basuB too brcKid and shallow to provide 
satisfaciory sites lor r<^rvoirs. Melting snows 
on nearby mcjuntaiti raxiges iiiay provide Some 
warei for irrigaii™ pmpost.^ on dry-liDd 
ureas. 

Occupant# of Sreppei. Originully greal num- 
bcfs of wild atumuls lixed on the steppes of 
middle latitudes where they fed upon the 
churactcristic shofT grass and roumed with our 
hindrance in their scLirch fur winter holes and 
forage, Atiraetcd by tltc abundant meat sup¬ 


ply* peoples of the steppes arc typically hunt¬ 
ers. llius in Patagonia on gra^y plaitu^ easi 
of the Ande^ in southern Argentina them once 
roamed herds ot guanaco^ related to the camel 
and llama. Here certain Indians subsisied on 

hc^h and u&cd Its skin for dottung and slid- 
icr. In North Anacric^i and part< of Aria similar 
conditions prevailed, and liunting wav the 
principal occupittion of many tribesmen on the 
steppes. Now, often enough, these grasslands 
serve for grazing domestic livestock and cul- 
livafitig dmught-tfisistaiiJi gmins on an exten- 
slvc sedc. When mm uses the steppes more 
intcnniv'cly ihsin he Joes when Uving by hunt¬ 
ings he chimgeis the type of animiik replaces 
much of the original plant life, buildv fences 
and shelters^ and in other ways modi ties the 
environment, as indicated \n Figure ■V-6. 

The rfujrtj Ifidmtis. Tlic Indians of North 
America who origimiUy lived on our central 
prarrk.s and Great Plains relied upn millions 
of biilTalo or hhoa (Figure 9-7) and great 
herdv of antelope, elkn and other game, ‘fhe 
whole life of the Plains Indians w-bs wrapped 
up in the buffalo as thoroughly as that of the 
Arab in his CamcL Ad the men of a village 
joined in cooperative huFMo hunts. Great 
numbers of animiih might be secured tK*ili by 
the use nf weaptms and by nihci vchemc^. 
such lit driving herdv of buffalo over clilli 
where they might be killed by the fall or in¬ 
jured so That they could be dispatched easily. 

No parL of the bulTalo was wasted by the 
tndiun It'i meal was dried and smoked for 
winter u&c. Many of the internal organs fur- 
niihed needed vltumicLs In ihe die: of the In¬ 
dian. Fnim buffulD vkms* the Indinns mude 
waTm Tobcr 5 and excellent durable hides suit¬ 
able for portable fepees^ wearing apparel* and 
other uses. Sinews from the nntmaJs served 
for ihremL xplinifif? of bone for liecdlE^. 

The same weapons thut were used In hunt¬ 
ing ihc bu^alo could be mted for fighting bu¬ 
rn nn beinp. PiiLinv Tnduinv were accustomed 
ro teamwork in biilfulo hunts: when ihreab 
cned by white tiggrcksion, differcni tribes and 
villages joined together tor w^ar and offered q 
better defend against ihe encroachment of 



P-rt //(wA moviWf^ from mnimer mouuiaiii paxiun'i 

fo kiwlmid in Afcnttiim. \vh€rr ctmpitr bf prifvfdrd by 

ihr miihr tfimagh i/u' imimn J^tipplkKi of hay or irrigfih^ 

^>uirjfiei u'i/i dvtiiliiii^t'. i PhuiiJj^rupU, Kominy th^ tJ.S. D^ptr'iiftfnt 
of Ayim'iihnfv.i 


wJiT^i: fnen thm most Indian trit>€s The 
mErc^ducuon ol die horse bv ibe Spanin/ds inj^ 
proved the sittmiion c5f tbe Pkins Indiiin.^. Jlic 
ivii£d ^Lippficd Hitli horses^ coulJ tritvd 
farlhcr on hunting eKpeditioit^, nnd men 
could move their funtilic!^ .umJ cump ct^tli^v 

men I more quiehly ^nd easily, 

Whitfe Penetration inf* ihe Great Plains. 
When pCA}pk Qi European descent true red 
I he fjreut Plains, iliey had to ndapl Ibeir ae- 
liviiks to the new cDvtroitment berore settle¬ 
ment hecume permanent. 11 sr Spnfiirn'ds. iniuit! 
little progress apumi the Plainv Indiana, who 
were fierce hghitrv and pimrished tw greiil 
mobility to be overcome wrih case until 
Americans exterminated the buffalo could 
nomads be restricted to fcservuttons. 


Within a single lifetime, the while mun'if plow, 
iniroduclion ol Uoniei^tic cattLe* uitd fencing 
the grasiijands cliiitigcd the Great Pluin^ fram 
wild Jndi.in ioid bufTiiJo country« through 
hricJ years of open c:mk range, to a land of 
hmriesteadE and permanent farming. 

American colimists surging westward from 
ihu Ailanilc Coast eros.^^ ihc AppaJacbiaia 
fidgiss. carved out lioines for thciiiselvcs from 
the hardwood forests, and finally reached ihe 
prairies. There r large plow^ pulled by many 
head of vwen or hui'se!i brolc tip the pruirte 
sihI. Tins soil proved welt adapted to corn, 
wheali and oihcr eropt. New home seckefs 
kept on beyond the Mississippi through Tawa 
and Missiiuii lo eastern Kansas and NebraiJia 
jind finally to the western parts ty[ rbe^ states. 

After the Civil War^ cable had been driven 
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nurth from Tex ns For sbipmcnr easr to packing 
(.■enters itnd for stocking Uie virgln-giHAs em¬ 
pire of the teofriil and northern Great Plains, 
During tfie late I87(ls >ind eialy ISSOs. in 
years of somewhat picntiful rainfati, the first 
inlius of farmers tame lo compete wiili the 
stockmen. A series of dry years, boi winds, 
plagues of grasshoppers, and hordes of locusts 
then nillieied the jcttlers, and many finrmers 
failed and left the counify. 

Later the survivors, alone with oihei im- 
tnigranis. learned how to raise crops on the 
semiand arasslands by osing dry-faiining 
methods to conserve moisture, planting varie¬ 
ties which could wiliistiinJ droughts and se- 
vete winters, For exaiiiple, wheats raised in 
the humid eastern United States wete found 
unsatisfactory for planting on the Great 
Plmns, litid wheat raising became sowesaful 
only when sturdy winter and spring vurletiss 
were Imroducetl from Russia (Figure 9-21} 
Alfalfa provided a substitute for the red 
clover of the Eiisl Griiin fiorghuin and certain 
drought-resisiunt varieties of Indian com 
helped overcome the ditliculties of the Farm¬ 
ers bv furnishing grain and fodder Unfortu¬ 
nately so Jitucit ol the short-grass buds were 
plowed up that snmeUnics. ui cycles of dry 
weathci, the >od which formerly luid hcM the 
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fii}[ in place wm gone. High prevailing winds 
then caused much damage by drifting und 
blowing the soil away. Occasionally, (lust 
stofins cover such vast areas that topsoil from 
entire farms or arc lions of liind is blown off 
itnd cjuried to leeward (Figure 9-^1. Jn the 
lySOs dust even reached the cities along the 
Atlantic seaboard, Such experiences caused 
some cultivated areas on the Great Plains lo 
be abiindoncd by farmers or the bnd to be 
relumed to a griizing economy. 

For permanent occupancy, a tiaiural cover 
of grass, herbs, and other vcgcuition must be 
replanted on soil most suhjeci to blowing. 
Land thiit b least .\Lbptcd to cuJliviition 
sltoutd be used for gnizing, Flocks and lierds 
should be carefully comroltcvl so that their 
gracing will not injurt tisc naiurui grass cover. 
By carefully fmrming the best lund. by reseed¬ 
ing natural graidng lands, and by irrigating 
where possible, the "dasi brtwr- and other 
Great Plains areas that have been damiigpd 
by overgrazing and careless working of the 
soil can be recluinicd. 

In the drV western prts of the Uniied 
Slates, even If all llte rainfull emdd be used 
for Irnguimn, only a small truction oJ the 
bnd could ever be fiirmed. The vamc contU- 
don holds true for It an, Turkestan, and other 
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Figutv Tvtf rracior^ pnUtns Jn tlte Pahtnc 

ditfrirt i>f fitutr^ tVexhngratt. On*- ctt/nfuur atit ciit anii fhr^^h more ihun 
l.liOO M'rri of ^heai in a season, I Photograph, f:fniriesy (he Cdterpillar 
TraCU^ Ci^rTipanyr} 


AsfatSc destn^. It is obvious ihaf all the avail- 
atife supply of wntiii' in debits cuu never be 
enou^ iQ Irrigate th™, 'final much waltrr 
rani oiT in ^uJdett ttoo6% follou-mg ihe eliiuci- 
buF^r^ churaeicri?^tia <>l ikmt ruitifaJi, md 
fain waici also evaptruies or sanks 4 ^y 
where man cannot find It, 

Qccupcince df Asiatic Imeriof Rdgi am. Out¬ 
side the developed in ihe deserts of een- 
iral Asia, part of tile dative peoples ant niv 
inudie and some dwicll in ^mipcrmaneni vil- 
liigcs. Vtilage houses generally art p<Jf>r af¬ 
fairs, huiU of brtci or elay or soinetimes of 
ulonc because of scarcity of timber and pv- 
ert) of the people, Nnmiids. wlio need pn- 
ablc dwellings, genera! ly use ihe bcmispljerl- 
cally shaped yttri hecause the low winlcr tem- 
pratuTcs of ceniral Asia demanil a vuarmer 
bouse thun is needed in lower-laiitude deserLs. 
Tfie yurt is built of slab^ of padded woiil laid 
over a fr4meworlc of pies (Figure X-Hjt a 
roof opening allows the escape of smoVc from 
the Eire of wixid or dried animal dung. The 
diet of roasted or txitlcd meat j> supplemented 
with milk, often used in sour or fertrienteiJ 
form, and grain secured by trading with farm¬ 
ers At the oases- Some wild gunie is also avtitl- 
abJe. To resist the wintcr^s cold and ihc sharp 


drop of temperature at night, even in summer, 
people wear w-oolen and padded garments that 
keep out the penetrating winds (Figure 8-S), 
Heavy woolen rugi, sometimes woven and 
sometimes made of felt, arc commonlv used to 
mate the interior of the yurt comfortable 

The animats are those suited to u severe 
climate. Tlic Bactrian species of camd (Fig¬ 
ure 7-51 iias Jong woolly hair .md cart withstand 
not only drought but also the ctdd of wmiers 
in the interior. Horses, cattle, sheep, and 
goats lire all of hardy breeds fn Ingli arid and 
cold pkieaus like Tibet, ihe yui witii its 
mulled hair can son-ivc in spite uf Jwrsb con¬ 
ditions and so Ls ased us s riding jmd draught 
[iflifnji]. 

Some govemiuems, particubrly in the So 
v[el Lrmun, me itl te mpt mg to indtree nomads 
to abandon their wtiudering mode of life and 
settle in permanent viflagcs- frrigaicd areas 
are being cjiicndcd: a few roiiioadi have 
been built to reach the edge of these interior 
desert regions. Triicts are beginning to pene¬ 
trate still further and have begun to replace 
die Bticirian cumcl and other imimals nsed for 
canivant. Yet the heart of Asia’s Imcrior des¬ 
ert area >ti|| r^htJvcly unaffected by mod- 
cm dvilizLiimn: 

In the lives of these people, religion is im- 
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poasnt iiniJ miiny of their iitiivitie'. ure v'ar- 
rietl on in tonneciion with religious hdliefs and 
£Li!>toms- Tiie diics of Ulun Bntor (Urgal' 
in Mongtiita anti l.hasa in Tibei art centers 
of teligious rites; here are the sacred resK 
dences cif grand lumas, who cUiitn both spirit¬ 
ual and temporal power, 

In Eumsia. the Soviet Untiin after World 
vvnr n greirily tnerettsed the planting of w^heal, 
parti) litrou^t tlK device of the collective 
farm, and purlly bj means of the Introduction 
of modern meclianizicd methods of cultivit- 
tion. New railways and highwaj-s have been 
built TO facilitate shipments of wheat to otlWt 
parts of the nation, especially in the plains ly¬ 
ing east and norThcusi of the Caspian Sea- 
Farther west, along tlie lower Volga and into 


the Ukraine, the steppes have been Russia’s 
principal source of wheat for many yeuts. but 
meihodi of production wea* relulivciy baefe- 
vrard As in the United Stales snd Fatngonia. 
the Eurasian steppes produced large numbers 
of cattle and sheep and, in addition, goats for 
Russia’s needs. 

5tepp«s of South Am erica. The stepps' re¬ 
gions of P;dagonia (southern Argentina) :ire 
not largir producers of wheat, bcduse much 
of the land is rough and rocky and ulso 1^- 
causa the urea is aViativcIy uiuelttcd frontier 
whose, ugnculiurul capabilities have not yet 
been exploited On its range, however, Patago¬ 
nia does support Jargc numbers of sheep and 
some cattle. 


HUMtb CONTIMENTAI CL t MAT 

Tha climote. This climatic type is generally 
limited to the eastern side and contineninl in¬ 
teriors of the poleward sectitm of middle lutr- 
ludes in tin: .Northern Hemisphere, since no 
|urc.n contineniul masses in the Southern Hem¬ 
isphere extend into midlutiludcs (Figure 
The name humid coittinetUul dintute indicates 
dominance of temperiiiurcs whoise widt range 
shows pronounced lack of nuirine intluencc, 
in other W'ords. conimentnl conditions. Air 


masses and winds, prcvuilingly from the wesi 
but eoverned by cyclonic circuliilkm, swing 
into the centers of the continems. The result¬ 
ing sudden wcutlicr changes occur especially 
in the winter season, when musics of cold pen 
lar air migrate into these latitudes Iram time 
to time. Riiinfflil usually is moderate in 
imrount and regularly distributed through .ill 
months in the year 

In winter precipitin ion often takes the form 


Fif;urf f>ti.O UPrtu in 

Cluyum. \Uxic0. On 
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U'eadicr wet wiiiM w'K/t 
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Tlif ftu\t roKtd itt ^tn ii light 
n on/, fuf/mred H a 

hifrrfWiifr hisiinfi tjboiit thtrn 
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9-IQ Cliffiuik' fnr 

T}m kH'/tUtffj j|i Cft?tiim'‘nUii, -attil tht rlimnu h 
fittmkL St*mt /rlfwiv.i tn thr of roTniHvrtn 

m thf Non firm HcitiLsffhvrr r^rcr*^^ 
ntrll-iHUntfmrii rmtf/uU ami fhmm^koHt 

rftif yif&r^ firtr leuit oi ^lx:urs rtich mottih, 
ihif J-omf ootifiiiit at prrripitiitiim k o-fui 

I hr trmprruiun if marfcnf, wiih at 

IraM %mt aiOHii* m ihr ymr 0t:prNtm'i»g u mean 
trmpL'rattiff Movi. frreim\^^ 

ot heavy 5,tiovi'5, bur iff summer musses of air 
nif>irc fnlLifid rrtfTTi ihe and !^up|jtv nmdi 
rnirifsdh trcijiicnrty in cunnccfiifn waji convex 
nonaf ihunUersiurms f Figure 9-10). Wbier 
fain and snuu urc miiinJy uf CycltTi^ic cirigirl; 
and iri (he Som^; uppmach and mt>ve ea^twaj-d 
U)Wur4 tite mavse^ <it rnijr^uire-fiTt^l air 

are dfa^n mluiid. furn^^hini nun or ^nuvv tn 
llie interiors of an>^ru:iits. 


TciTTpcraiure^, ai akcady noted* rend to 
vary widely with trlumge of and in 

this 4iliTnatic type^ extreme ranges of lliX> de¬ 
grees or more miiV occur between ubi^uliitc 
SbiJiinier und winter fnaxilitii and minim a, 
genera!, the more southeily parts of the humid 
C4fntlnental Ijitermi realms have longer and 
warmer summersi the northern boundnrks 
expciierrce very $hoi1 growing seasons and 
long severe waters Some modi hen tidn of 
temperatures occurs on the eastern tKJrckrs of 
the region, where winters and summers ate 
slightly lesi severe because of neaixies^ to the 
ACa, as ia New Enghmd- 

iacatiun. The humid continental interior di- 
maiie condition tjccurs in central North Amer- 
ica cast to the ocean, central Eurasi^i, north¬ 
ern ritina, including Manchuria, most of Ko¬ 
rea, southcasXcm Iberia, Jind the northcni 
part of the Japanese archtpeJugu, especially 
the iriand oF Hokkaido, tn North America 
this climark mndhion is divided jntfi the niitd 
phase, with long ^^ummers and shorter winters 
where I he hnmid eontinentaJ interior borders 
the ni>r(1icni edge oF the huintd subtropical 
regions In the Ohio und lower Missourt V‘:iF 
leys* and iSic Hrvcji^ phnse, witJi shorter cooler 
j^uinuieis and fongcr ci-ilder winters, c^rperE- 
enetd in the Northem siat^ of upper Michi- 
p.n, Miiincsma, and the Dakotas Slight ma¬ 
rine effects on ternpemlures arc noticeable 
tn Lhc humid conLinentid dimaie of New Eng^ 
land and tiie cotistal paits oF the Middle At¬ 
lantic Tiiii tiiurine effect causes the 

winter!^ to Iw less rigtiroiJs ^md the summers 
cooler on the ernst coLists than intund a hurt- 
tired miles or more. There is also some tem^ 
perature modiftcution in the vicinity ot the 
Gfcat Lakes. SimllaiT conditjonsi cxisi ncui the 
OL>asi m bxiulheuttcim Siberia. 

forms and For«its. The humid conlinental 
inieriof with long summers and rclativefy mild 
winters in the t rrited States is u highly pm- 
duetTVe negnm. Its stiils. panly kid dnwii by 
giticial aciion* are gan-eralfy of good i^uality 
for imsteU farming. Wintex wheat k ii spectHliy 
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€Top\ itic pfowing is iuffickintljr' hmp 

iifii! vvsirm for ihe proUin^Eu^n of quaint i- 
tic^ ol coriL Qjis~ siigiir bccis icliicllj' in the 
RKire f^iibhumkl pintsptst:iu>cs. Applet, ynd 
other U pioal mid-luriliults crops utc knpOTtnni, 
.{ttii duir^'inp a coFJiiriiOn txjL'upniilion. Fot- 
esf!i were esicn^ivc, ;ind thej siill providi? 
iOine timber from bfjth hardwood (htoad- 
leaved I and soil wood ^ needle-lcuv ed s trws. 
5iinee sjoil Uevcfopetl under bri>i:td-leaved 
trees is usuahv of got>d feilUltv much, of the 
ttardwiHMJ foreiil hiis been cleared uttd Uie 
land devoted trv farm crops. Open glatlcSni orig¬ 
in filly covered with the tail grass nf the prai¬ 
ries. have been piowed to provide some of the 
richest granury lands in ihe nation- MiJ(;cd 
farming* n comtsiujitioa csf crops and live- 
stocl^i is a prmeipal iitiinitn activity, and the 
great wealth of resources has caused a 
marke*;! development <d induiiry and city life. 

Humid continental regions cApericnving 
short, relatlvdy cool summers and long severe 
w.‘iPiers extend in North Atnerica triim the up¬ 
per Mississippi \'allc} casiward into New 
Enghmd These Kcctions originally vverc well 
forested, but unlike the milder phase of tius 
climate, the trees consisled hirgcly of conifers 
growing in soils of only moderate prod activity. 
Miiniifacltiring in this region Ifxlaj is huiwrd 
partly uppn forest resources, as Grand Kntp- 
idh, Michigan, uadi;ionafly a eetiler of tumi- 
lurc milking, 

Lffe m fht f^jrestw Among the original mi- 
tive inhabitants in eastern Amerleat the Irv^- 
quois Confederacy had the strorigesi tribal or¬ 
gan [ration. These Indians iscciipicd a very 
sttratci^ic pass rouit in ihe Mohawk and Cififi- 
csee Valkyr hetweert iti^^ Ffudson River and 
the Great Lakes, wilhic the urea covered by 
ihe severe phase of ;hc liuiiiid conttnetital in¬ 
ter iur dimate. Their vtlhigcs* aimpt>scd of 
houses cotislnicted with togs atiil biitk. might 
coiujin u:s many as tivo or (litee ihous-mJ 
persons, and were proiccicd b> strong 
Jdes Xcat the vilLige were fields of sevcnil 
hundred acres devoted to cornfields and truh 
trees, each lamiJy having li'^* own plot of hind 
to etiliivate* 


Tfjt^ Winnebago und other tribes of Wjs*^ 
consin and Mjnne$.i^ta depended largely upon 
wild rice thui grew in shallow water rather 
ihan upon cilluvation of maistje^ 

tdscwhere in ibc eastern area the Indians 
■supported themselves by a combination of 
farming and bimtlng- Although hind trails con¬ 
nected Ihe villugei, jourticys were more com¬ 
monly muile by canoe, utili7lng the splendid 
sysiem of glacial lakes «iniJ rivers. The light 
graceful birchhark canoe, perfcetly adapted 
to ihe rapids, portages, and watetwoys, was a 
product of its environment. 

Prmnt oct'npiA^its. Today, mixed ftirming 
occupies the farmers of Utc Noriiiern states: 
ihcir activities ure based upon hardier grains 
than those whiclj do well in Kansas, Illinois, 
or Indiana. These grains include spring wheat, 
grown on the more fertile areas, .md rye, oats* 
and barley On the tess fertile soils. Some 
wrapper tobacco of high quality is produced 
as a specialty crop. Many fruits, tomatoes, 
and other vegetables is re grvnvn for processing. 
Cattle^ ^iieep, and hog^ nre the staph farm 
urnmab* althoug!; untie must be stall-fed in 
winter and losses of sheep may be serious 
during the most severe seasons. Farmhouses 
11 nd hums must be sabsiantial structures to 
give adeqiuiie shelter from the cold iFigure 
9-11). Originally fur triipping was Inipottiim 
in northern Michigan, Vliiuiesotn, Wisconsin, 
and pans of the CiUiadian provinces of On¬ 
tario and Manitoba p but I his resource is i^la- 
hvciy exhausted- 

in the extreme nortl^astern pans of the re- 
gujn+ along the New- EngJund coasL human 
iLCiiviitcv :trc ki^s cancerned wmh forming. 
S\al> are thin and po^Jr* und the clinmu: Ls ton 
cold and ttie growing seaHUi ii>i^ shor* for mo:^i 
prams, He/e many people engage in dairying 
and foiesiry, with fishing important along the 
coa^ii Some dccidiious frujls, such as apptes, 
are t;rowtL Tfic .XnTiupdhi \ alley iti 
Scotia h famous for its apples, a type of agri¬ 
culture made possible b) kjcally gixjd ^oil and 
climutic niodification atforded by Jhc B*iy of 
f und} The staple kt<Hl h often the poiula; 
Aroostook Cfftmi}, Maint. has achieved 



FiffftTf A ryptcal Airurlctui tmiit in M fjcfeUenl area in 

dV<fM‘ /emry, Thr ftriiicipat rf?cpmf ftam X/ii.t iarnj ri 
ifhuHneii ifftm the satt of miik frum tjs herd <rf fO tlohiew covrx; ptmifry 
and praviiU addititfnal income /nf the owner. S'otc the su'r ot the .wYci 
fur the sT^Wf^e^ tij wfnicr Uvd anJ the dfttii hed ihed f»e ImndtiHj; mill: lUtd 
mdk entii', i P/iorusrapfi, cat/rtrty af L'.S. Deparimfiif of Ajiriailttire.) 


tii,TrTk hy Jpcviall/ing in ptrtato pro- 

ilijctinrr Fum, rhow: produced on fui 

fjirnis ior tox iind mink, are ijuporl.irtt us u 
spcciul source of income, hut in getii'ni! nu- 
lurc’s rcsiiurces cunnot support nwny peitpic. 
so New llngliinilv-rs lurned to indusm iuiil 
jiianoriiciutcs At firsi they uiiii»cd niuTiy wb- 
terrnlli fmimt along the fiTrcnm valleys, but to¬ 
day tile miUfe iind iBctorics nomicilly use coal 
Of oihcr sources of energy Raw iniiteriLils 
for pToccssing Eire ofien iinpried froui other 
states und countries, jiod the tousluJ ports of 
New [ingluhii are liu port ant cenicn of inanu- 
fuctiire The ‘'buck country" irniitins essen- 
tinlly undeveloped 41 nd nifiil, with dairying 
itnd general farming ptoviding the principal 
llvelihixid, 

Saosonol Chorrges in North Amaiko. In iiu- 
tnid continent u! regions much prccipitalmn oc¬ 


curs wlien lempefut lures are below rreezing, so 
It usually lakes t!ie form of snow in winter. 
Hence winter simw's often interfere with trans- 
portajion, and the expression "snowhound" 
has great significance for residents of these 
faittud«. Sinrw remaiEs on the ground for 
hm|i periods in winter, forcing ntral pcopk to 
store sutficieni i^tlatititics of forage for live- 
sioek anti of fuel to meet Ihclr own needs 
during the long winter season. During that 
pturv ol the year when the ground h snnw- 
covered and frn/4jn, erosion of soil ennnot oc¬ 
cur—a contlitrflfl not found in warmer cli¬ 
mates In spring, with tlie upproach of warm 
weather, the snow melts, swelling the Row of 
streams, and providing water for pjwcr and 
transponation for puipwood drives tliaf arc an 
annual occurrence on some sireiims. 

Human activities are governed largely hy 
marked seasoRal change? Upon the disap- 
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peurancc of the snow in ihc soil thnws. 

Cultivution heeins as soon the ground b 
free rrom frost, and planting lollov^s w^ilh ar- 
tival of ti]E first divs. Fences mmi lie 

siraiglitened and repaired Stones arc removed 
ffont the fields if necessary-; the spring uiwing 
begins. People Tcmove and store ^"stomn win¬ 
dows"" and set about ^pnng cleaniDg and pami' 
mg. Winter stoves are disntflntkd and stored, 
and heavy winter clothing is placed In nioth“ 
proof eontainefs. A* spring moves into roid- 
sumiTicr imd fieltb iind woods change from 
hrawn to green, the time of gteate^^t oufdooi 
acriviTy approaches. Daylight hoiits arc longer^ 
and farmers are busy with cultivaTion ^nd 
planting. Cattle are pastured in the open* and 
with suminer comes the haying season. Mos^i 
famrs carry on %omc siaughtering. Household 
4Ctivjtie!!» include pnxoising fruit fur the com¬ 
ing winter season. 

Upon the approach of nuturnn, the hrirveist 
sca^n involves the cutting of cornstalks for 
fodder, sinryge of hay for winter feeding, and 
the mowing, (hneshing. cleaning i "winnow¬ 
ing'")^ iitnd sacking of grain. Food in quantjlie^ 
sulIicicnC to met! fatnily needs—-pointtic^ uml 
01 her root crops—must he stored in cool bui 
ffost'free cetiurs. House and bam are made 
i^ccure Ligainst winter siorois. and fuel niuvt be 
provided for ilie long winter to foilow', When 
^now niLikes long trips Jitficull and isolates the 
farm unit, Ihc family beconte? relatively im¬ 
mobile for long periods, especially during 
now storms, VVinicr days ttre vpent tending 
Slock, keepjng buildings properly hesited^ and 
doing household tasks best performed at this 
seu&on^ 

Interior of Eurctsio^ Temperature 

coniraiis occurring with change ol season are 
more pronounced in the interior of Asia than 
in ihe central part of North America In spile 
ot eMmmdv low^ winter tempera!tires, the 
grooving ^ason Is long enough for spring whciil 
to reach maturity and for raising rye, and 
barley. Root crops^ as m North America, are 
staple foods^ and the sugar beet is commonly 


grown to meet local needs. The produciitm of 
fibers, cspecjaMy and hemp, is greuler than 
in the humid commental intefior of the West¬ 
ern Hemisphere, Forests provide sources of 
baiJdijig maierLd and fuel- Mid-luditide friiiis^ 
parikuliirly apples, are grown. Form unimuJs 
iirc similar to thove of our own North Central 
if,tatcs—^shcep, hog^^ .ind cattle—and income 
from furs is generally more importani than in 
this country 

Despiie ihc general similarity of economic 
products, there is listle else in common betW'cen 
the humid interiors of Noith America and 
Eurasia. Our fumilng is advanced, with mudi 
rdlunce upon ttiechanicul equipment. of 

the United States and Canada are mdividuully 
ow'nod and ope ruled; for the most part ihcy arc 
profituble and proditciive. Except in eenain 
aieas, like some mechnni^^ed communal hums 
In the LJ,S,S.R,, Euroxiiin farm output is 
tessened by iiuadeqEiatc cquipment.r pi>:^rly 
selected tmirrial sirain;^, «md ilii^raNe^rkldcn 
plants. Absenlee farm owme^hip (formerly 
common K illiteracy^ inadequate transtpona- 
Tioa faciliEics in Siberia, and other handicap 
have presumed dicsc lands from reochine rull 
productiviiy. When eompletcly ifcvclupcd, Eur^ 
should became An agricultural itnd induis- 
trial center oi grciil im{Knt;mce. 

Winter tempcntlures hill so tow in casit cen- 
trill Siberbi that the air cafi ipont^un only small 
ainotinis o( water vapor. For this reason win- 
lersi have scant precipitation. Although snow 
covers Utc ground tlie endre season, in icmis of 
walcr it uniuunts to anJv n lieht minfaJJ, Tt* llie 
e^^vlwHid, htnvever tempo rat urcs on the Island 
of HFtkkatdo and I ire northern part of Honshu 
in lapam rellect ihe marine locaiinns of tho.vc 
iircos and provide Eliot otherwise subtropical 
countrv with a small extcni of ^contmemur' 

i 

ClunaU: Here f^micrf rye. uats, :ind 

burtey ai staple ^ains, A hardy (JlJiv^c.■^ro^v- 
ing vHTiciy i>f rkrt ha* been developed ^ hyt m 
gcnv'riil jjgrfftjlturc ii biKkivurd ainl ihe ex- 
icnt oi tarnUand limited. Hokkaido, iike 
New Englandt is a forested nc|ion, supplying 
Japan with some needed iiirnber, pank'uluriy 
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softwoods. A iiulc coaJ mitiing jnd much fish¬ 
ing arc oihei hiumiJi activities on these remtiic 
nortbern islands. Monj fishing boats, canner¬ 
ies, and other aspects of niorine dependence 
arts apparent along the cootas. 

In Manchuria and other humid sections of 
htortli China the sittnmers arc loo shnn for 
rice; it is rcplaocd hy wheat, barley, kaoliang 
t a grain soighuni), iind millet as the principal 

SUMMARY 

Tn midi 111 JruiJes ou western ewuis, north and 
south ol the Mcditcrruueitn regions in the te- 
speclivc hemtsphern. the wesi-coirtt marine cli- 
mutic realm rccciscs vers heavy rainfall uti year, 
in t|uamitie 5 sulTiciont fur the en>w‘ih of dense 
forests. Once, ckured. the land is rdten produc¬ 
tive, especially for hay amt tool crops. 

biirthcr mJand, especially teewurd ol oioiin- 
tains m the prevailing westerlies, preeipjiatiod 
decreases and the ctimate hecoines scminnil or 
arid, lAith continental eacremes of temperature 
helween hot tsummers and cold winters. TTie sein- 
tarid regions are tteppes or grasslands; the and 
have only scam deven vegetation. On hotter pans 
ol the steppes, wheat can he ratoed hv special 
<try-lunJ methods, hut irrigatHin is essential tor 
growing erupt on arid lands. tJHen the economy 
U llmilcd to mining nr grazing. 

Humid curiiincfiial clinLiie eiuendv from nhoui 
the central inicriut to the cast coasts nf the 
target cunlineiiu of the Sonlicm lIcmiifdKre, 
There Js ahimdani pi^ipitulkvi in summer and 
the growing season of 150 to 2UU days Is suitable 
for asticullurc. evpeciallv produciion of corn and 
other gmiiis. Winters are severe. wSth considcrahle 
snow Dairying is profitable in ihe more notlhem 

QUESTIONS 


native grains, though some corn iniroduceJ 
from Amencii is also grown. Soybeans arc im- 
poftant botJi for food amf jiA 41 money ctc^p. 
Domcsjic animals att k^pt in mixleriitfi mxm- 
bsJrSe lAi'lih thos£ pruditi^d on Amcr- 

kiin fiuin1^iiLd& of equal arc;;!. Depend^Jnee un 

J dkt allows mott Chines yiuj Ka- 

Xq live on [he land dian wemM be possi¬ 
ble if dairying or stock rjisiitg prcvoiledL 


phirec of This cliinare, wifh its shorter siiranier^. 

thai Ik wilhin The humid contmenial 
climulie realm are capuble of supportini^ lar^ 
numhers of people in spiie ol fon^ winters. These 
crmdiiioniF wre more typical of ihe Non hern than 
I he Sodihem Hemisphere because of the greater 
c,sienf ol contlncmal land In ihe fcrnicj. 

Oitlhiic 

GtHisrul ckqifpctefillicit 
W*iT-caai.t murinB climcim 
Characterbiio* 

ivpe of rc^kim 
Kuinjn udjvlti^v^ 

Artd and ^mictrld canlineiiia] friterion 
Climate 
L.^K^aiion 

Secjiieni occupnificc Grcal PJains' JnthELiis tO 
dry Tirmcdg 
Asijinc imeriOT 
Hvitiid can Tina nla) cllmaM 

C'limate 

Forests and indimi life 
Present occupancc 
SuasonuJ chinny jn North Amcncti 
Hum^iari lypes 


/. WTul cwmpicv uf the effcci <if rainfall H*F. Account fur this marked diiTcrence in 

and ^wfall upon the iCtivilie* ul foimm in icmpcmimc. What are jts miplicaiioiis for rcsi- 

your home locality^ dents of S(. LtruisV 

Why fttB the lorcst^ ol humid LontineiUol in- If famieis m Kanus tried to raise cotton 
tcrioj regions ul greater commercial value than "hat voniililionv tit ihe envirormctil would they 
ihosc on be wer cquatortul realm'/ liiid lavofuhle.' What wiJuJJ he unfiivnrtililcj' 

S San Fntnersco and St I uuJs me located ^ Account foi the large dcvclopmeni of hydrO' 
equally far north 01 the equator, but Uic Jmiu.iry electric fxivver in tlie New England states, 

mean lor ihc tormcr is 50 F and for the latter, />■ htplain in JcimJ the princtp^il nsnsens lor the 
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miiirkctfl linrelinhllity of !hr '^fceath^l■ ti^iuillv 
fotind in humid realJm^ ol the miJiJlc 

f. Accounl fOT ilir prtspondi^TancE; of sumiticr 
over ivintcT fainLill li^ the? uliCikt b^lE. of Ihe 
middle liDifcd SUtci- 

S. Why ctt>es ih? Pficific Norlhwe^t tpeei^e 
niinfall iii the winter feason"^ 

In whas manner is ^novk superior lO fnin un a 
form of pr«:ipjiaiitm? 

fa. Accoym tor i^ie heavy forest arowifi m ihc 
wc5J-coasi mtiriTie cEtttiale. What kind ot crops 
or fanning arc suitubk tor rtuJi clim^ie^ 

If. What L'lemeins in the nnthirett enTinofnfnecl 
of ihe humid com mental regions encourage Ihc 
devefppmeru ot fEimiing? WKai laCTprs operaie m 
hiiTidicHps^ 

12. NonhweaieiTi Eiinjpc k not the tvpe oJ 
luDil for growing high-quidiiy grela compared 
Vr'+iti olher pari^ of ibe world. Why? 

f3. Wjih reference to the west-eotiSt marine re¬ 
gions, what ciimale rone norm filly lies equator- 
ward? Whut climate yvouid be e^-pectcd to the 
east? hy is the we^t'Coaat marine reatm not 
found in StuLth Africa? 

14. Followmg ihc 5(11 h jrariihiiJ o1 njTTh IniitiuJe, 

TOPICS FOU IltSCUSSlON 

L Agriculture in the humid eonimcfitul mtetioT 
rt^ions Of Nonh America is grcuily MklvanceJ tn 
ompuu Techniques, and wcutlh, cortrpored wiih 
ugFEciitiure in humid cuntinentul interior regromi 
of Enrusm. l^rovide ii souriii} c^pbtialiofl foi* the 
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ffum l.diid't End in Enghind to the tip of Kam- 
dntllu, ouiiiiiir a* fuJty as you enn the different 
idunulic mne^ vegetal ton lOncs, and Differ gco 
gtuphical fealures Hiui you woidd encounter in 
muking -such a traverse or irip. You will need to 
refer to miiuv m;ips und much maternff in other 
thaplcrj ot this tesl. 

/J. Thn Com Belt in the United States repre- 
sents one of our Nfst agnetilmral regloro. Whiii 
hmiu Its extern toward the north* Whui b ihe 
Umhmg (nctor to the west? In which phaw of 
the humid ciiTUinenlul inEeiior cUnifite is ihe 
Com B^li lixinied'* In whut mher diniuiic 
rebJitiv will com grow Mieceisifully? VVh;u com- 
KinaJkin of wcMihei condttioi^ will pmdtjoc a 
**hiimpcr" crop of corn*^ 

16 - After you study (he farm shown in Figure 
9 -]]. !bl the featurei; that rcprescni condirlon^ 
you bcUeve to be ryp»c^l of a mid-Jaiiiude conti¬ 
nental cIlindLie ot Ihc humid cbssiHcalion, 

IT VVhfl! wcaihnf chiirHCtttHlica wuutd be ex¬ 
perienced hy anyone living in: 

4 i. Seatllc 
h. Mnntreul 
t- ChritiChurch 
J. Wnrutw 
r Dctrciii 
I Tokyo 


cxrreme cmiiissvL* in dcvelofiment l^erwecn the two- 

Under w'hai gLt>yrjphicjl condiftons will 
larmrfs lend m specialize in I ho prcKluction of 
ilairv cjElk? Beef eatffc? Sheep? Pfgii? ’\Micol? 
PotaEDiiS? 
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THE SUBP01A8 CONTlNINTAl CLtMATES 


North of cnidillc l;iiitudei» in ihc HuhpolctT 
ft>nc In the Norrhent Hcinisphtfe u forei^tcd 
belt, predcFTnin^lly of conifers, extends cn- 
Tirely dround the world iiit the con linens trf 
North Amencx Hurope, and Asia fl'igure 
10-1.1^ Tire northern eoniferuus forest, called 
Itiiga by the Kussians, is u respon^^e to its eli- 
■naie of short cool sumiriBrs and long, et- 
treniely cold w^inters (rigure 10*2). Along 
west cnasu in subpolnr Ijitliudcs, tvinlcrs are 
less severe and die growing seuson somewhat 
longer than farther inhind, though summers 
iire even cooler heoiiuse of marine pntiucncc. 
Precipitation is liciivier, with either an even 
distrihuLiOn Or n dlstmct winter maximum. 
This climute lies along or near the coasts of 
the Scandinavian pcninsuln, s«:iui|]erTi Chile, 
and southern .Alusku, 


In much of (he humid midietiitides. «ni{ ,ind 
Rtoiiitiie conditions favor the hroad-teavvd 
specie^ of trees. Conditions in Ihc interior are 
too dry for anything but grass, In the taiga, 
however, the conifers survive tremendous 
ranges of icmperjiiure And u short growing 
season liial would kilt mnst harjivood trees. 
In ceneruj. these forests ore made up of nee¬ 
dle-l»ved evergreens- The trees grow shiwly 
since they liaw a growing period only one to 
three months long Mixed with tire conilcm 
,ire some hardy hroaibleaved trees, notably 
birch, aspen, aider, and wiHow, Other hard¬ 
woods, such us beech and mtiple. ntay also oc¬ 
cur mixed with conifers .ilong Uic southern 
edge of ihc taiga (Figure J0-3i. Coniferous 
trees uf tire tuiga include only a few- species of 
pines, firs, spruce, cedar, hemhxrk, ,ind hirch 
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Ft^un {0-2 Climatic firaph for Arkhutt^rhk, 
USJI.R, The lui^o (fi ifte Sonhern 

vphtrt fj(perlencf juH enou^U witfoiih litc 

vtmtttutt tcrt.u>» to permit the f(ro»'ih of euniferou\ 
fottsia of tafge exictti, Seitsomil teoipcntture 
rtmfies urr i^retif, tnit precipfttnion of rain omf 
uttnc is reiiiUvety umatl. There is no marked i/rj 
wason. 

(tam:irack), u tree wliicli sheds its leav«» i« 
M'inier, in decided contrast to the niinicfous 
specicN ihiit coittpriAc die llorit at the mixed 
hurd^oods. 

Ctlmote, lilt' greatest climatic extremes on 
ihc earth's surface are heiiesed to occur in 
Uic t;iig» m Verkhoyansk to nottheiisicrn Si¬ 
beria I Figure 5-S). I hc aveiage range of 
tCfTiperniure lotais 118 r ftorn a mean of 
-58*F In January lo 60 T ifl July- 'A'db an ex¬ 


treme range of iS? degrees Fsihienhcii from 
in J'ebruary. 1892, to in 

July, During ihe Ee* years record* were kept, 
Oimyakon, J4)(> miles southeast «f Verklio- 
yansk. was slightly colder on the average than 
the lijttcf, Tne Mackenzie Valley of Canada 
and the Yukon Vailc) itt Alaska have sum- 
mer temperatures exceeding 90 F and winter 
temperatures th.if fall to — 61^"F or F. 

giving ati annual extreme range of Timre than 
15(t degrees Fiihrenheit. Becuuse of murine 
influence, the tumferous forest is found uhout 
10 degrees larihor north on west coasts than 
otl cast coasts of continents in the Nonhem 
Hemifiphere. Only t«i tlic icecap in Anturciica 
have colder lempcratures been recorded than 
in Siberia. 

The taiga detcriorutes nortiiwurd, the treiss 
becoming more and more stunicrl, until [Ittully 

Figure t0~i A high-Uttitiidt meadow of the ifiiea 
m atnrurser, surromthid by tlte denie evergreen 
fofesh i,Photogrttph by \fitcheU C/, HimovtiH, irwd 
hy permission of tire Fah und WUdiife Serv¬ 
ice-} 
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the last spruce, birch, uinl billow di^uppear a[ 
the limit of iree gf0^vth and hardier like 

gms5 and herbs repJaee ihe for^ts. Hie fast 
^tunred maj be shorter than a man. vet 
be one or TWO ceniurfes old. The loud raizifall 
required for tlie growth of conifers need not be 
so greai as farther soaih, bec^yi^c the cate of 
c vapor a lion h low .md the growing ^a^on 
^iion. waier from ihe snow of winter and 
the rain of summer TeiTuio$ nvaiLible for use bv 
trees. 

Locally, in mountamou^ areas Uy the 
ocean, very heavy may dccut who^e 

depth is niiesisiired m leet rather than inches. 
The great depth of snowfall \n vautheiistcni 
Alaska cau^rcs vast glaciers to form there, de- 
to:ntling from rnoiimaifis^ tn the sea m a 
cloudy slormy region whose mean annual tern- 
pemturc b t%q colder than pans of New Eng¬ 
land. In other places in the ctmilcrouji forest 
ihc snowiall Is only from one lo a few feet in 
depth, bixt because of the cold the mow per- 
sisti for many irumihs, 

hi nonhcrly Eutltudcs ih;- forests otTcr sonw 


pidvantages for Travel during the winter cold. 
Ground is fro^cri. and men move freely 
everywhere on skis or snow'shties as well as 
on sleds pulled b) Jogs or by rcind^Kr. Except 
W'liere the tew rnilroudv have been hurlb sum^ 
mer travd is generally TCsliicted to warerways- 
which are niimerous in ihe glsiciftied reetons. 
Airplanes equipped with pontoons in aum- 
mer and skis lit winter ate uisefyl lot speedy 
travd. 

Wtlh the turlval of sutnirver, wild fowl mi- 
gnae northward for nesting. Muhitudes of 
wild fiflwtrrjv hurst mto bloom, rrees put on 
new grE>w'ih+ and countless swarms of insects, 
dspccidl) mosquitoes, come into esistence. 
Plant growth is very rapid bccmiie of the long 
hours of sunshine. Even wheat has matured in 
central Alaska; oats amt barley* the hardier 
gnitns, and lotU crops cun regularly be groun 
(here. Much of the taiga hnis been glaciared^ 
and lakes, punds, md swamps abound. R&h, 
waterfow'h moskraCs^ and Ct'en larger creuiutes 
like muose and heaver ect most of their fcKsd 
supply from ponds and swamps. 


T 
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Forest Products. Areas with udcquaie rainfalj 
and up to three months of growing season 
may supply coriimeTcial limber, but those 
whh limited precipiniiivui or sliorier growing 
?c 3 son have only a stunted growth of trees, of 
value only for local fuel and pos^^ibly for pa¬ 
per pulp. Nevertheie^s. the taigfi supplies a 
liirgft siuue ot the construction softwood [arn- 
ber cut In Ihe world and a greater purl <if the 
paper pulp The best commerciiil stands of 
timber are located in Ihe most fuvonibk cl^ 
iHHfe, along iht west coasts itnd on the $oufli- 
ern poiTion of the non hem coniferous forest Sh 
where furtunaiely they are accessible. 

Timber is cut Tti^nly durbiE winter tn the 
coinmerciaJ fnresw. Winter passes almost di¬ 
rectly inio summer, tejiultiog in nspid meltinfi 
of snerw and consequent ilooding of streaios 
down w^hicb the Ipgs^ cut in winter and piled 
along the stream banks, are tarried ro the 
mills, MosI of the forested region has mimcr- 
ous streams whh power sites ni supply the cu- 
rrgy needed far ihc mills. Frequently saw- 
nhll»v and paper mills cun be locaied on or 


Figure mitdf'ftt in ttif Sfutafimkii Tuf- 

kff The iiiini Itui /ve^t t^ntl fhfn pluMitd 

m and gfnm. 7/rj> iypt <?/ hiiuiuff u^iivity U 

rtinuvfiy e^rrmu/n €m t/u' if&tiiicT of the 

iiilTicidiurij! tandr of tht world- iPhmayimph by J. 
FAtimrr, iLU'd hr permij^iOfi of (hi US Fiyb and H^ddiifc 



near tidewuicr, allowing cheap ant! aisj tranu- 
portadon of woed producis to worid markotii. 
lii rmlund. which is ecsily accessible to Eu¬ 
ropean murkets. 45 per cent nf all workers In 
industry' are employed in wwidworkfog estub- 
lishmails: saw™lb. plywood fmrlt^rics^ pbn- 
ing rndb, and pulp and p^per uiilb. 

Rrc b often a hazard in the taigii; conifeTTi 
become highly combusiible dunng periods of 
df'QUjihi, and once large-scale fires begin in 
these foresaw ti\ey arc. hard to e.'thtiguish- 
Liijge area^ of tire taiga In both the Old and 
the New World have been bumed over* Ful- 
Icnsing the fires, htreh* uispen* and oiher 
broad4mived trees form the begimtings of new^ 
forest!^. Cottifers rcptace ihemselves vury slowly; 
when a forest has been destroyed, a century' or 
more may pass before it re^goins its former up- 
peiirancc- 

MtiltHude^ of fiir-bearing ixnimuls are 
trapped during wnnter, and firrs are exported 
lo industriaJ regions of the middle loiltiEde^. 
The^ furs and othcf animal products arc the 
most valuable coiTimodity coming from large 
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of the non hem foresot Tlio lonely wil¬ 
derness conuuns scattered trading posts dl 
which ilie ftirs art collected. 

Life in the Tofgo, Much of the coniferous 
h»r«rtt |K«sietises only n poor leathcd soil the 
yo-cnlled "podzot,,'' w'liich develops under the 
TL^onaJ climatic :md vcgetnlioti condilions. 
Field crops arc limited to hardy grains like 
oins and barley for human use: and hitv lo 
supply the cattle. Dairy products cuslontarily 
form the chief iletu sold frum the farms 
Among minor crops jirt potatoes, turnips, ru- 
tabnga> and other root vegeioblcs, peas, 
strawberries and numerous oliter junjill fruits, 
and cabbage or other leaf vegcfobles that mu- 
lure in the short stinuner with it* long periods 
of sundiinc (Figure 1(M>. Tlie vuIlp of a 
form is generally based «n the aniount of hay 
that can be Taiscil to supply the dairy cows 
and other livestock ihrotighout the winter. 

Although millions of men live by ugrlcui- 
lure in the taiga of Finland- Sc^intlinaviu, So¬ 
viet Russia, tintf Canudu. the population Is 
relHirvdy smalt coaiparctJ with thzt in mo re 
favored regions. Even trading towns are widely 
spaced- Because hard work supplies man with 
only the hare ctsentiaU of life and leuves litilc 


surplus for luxuries, the coniferous forest »rc 
unattractive to many. The population may be 
expected to increase slowly, but It seems'un¬ 
likely that [lie nonlicm forest will ever be eji- 
TCnsiveiy cleared and turned into productive 
forms. 

Houses in nonltern forests are usually of 
wood, with tog huis the common home fa fac 
remote places. In communities with heavy 
snowfall, liouses are often built with steep 
riwfs, from which snow can slip easily. Homes 
must be built to resisl cold, with walls that 
are thick und often hollow (air being a poor 
conductor of Iteut), double windows, und oilier 
ioBLliition- Some food is secured by humfag 
large game animals like deer and moose thiii 
usually bund together in “yanls” durinc the 
souwy season. Iti deep snow they have difficulty 
escaping from men who hunt on skis or stmw^ 
sluKS. Winter fishing may be done through 
liolcs cut in the i«. ^ 

In both northern Siberia and northern Cun- 
adit. aborjginul peoples live in the coniferous 
forests and find thecr full support from hunting 
hshing. und trapping, securing liicir frxid, 
clothing, furs for irode, and maierial for tents 
from such sources, Truppfag supplier ihem with 
some nccessmy material for garments that will 
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Yefhwkmff. .V.jv.r,, „ 
iter muirng i-om;mmrVy m 
naffhi’rtt Cwtui/ff, reached 
trtore tasily dy airpUtne than 
hy oiher methmh o/ frivu- 
pttri. Note tht fhinty /arencit. 
glaciatiy starred lanthcapt 
wttk tts many lakes, (Photo- 
graph hy the NaiMiml FUm 
BriarJ of Canudit^f 
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rtfsisi the coliL Ii givrs. ihcrti tuts i^hich 
ih^y cxchuTige m trading posts for unp. im¬ 
ported foodsTuffs, utensils, and orher rieccssi- 
tics. .A tTLipper ^cqlii^c^> :j large nirea for hts 
string of trap, sinee the ntmttiers of 

fur-bearing aniniuis vary ^s'irh their food supply 
from ycui to yertr. 

In Cariaida, the CWppewa EndiiiDs Tcpreseni 
a type of hunting forest tnbe tn Siberia the 
YafciJis obtain ihcir living similiirty. The fur- 
iruding posts, at which these natives deal with 
v'ivxUsEcd niariH may be scaaered at dishinces of 
hundreds oJ miles. \ind in the forcsi wilderness 
rhe} (ire generally buili an the most accessible 
locations on the ocean or inhmd w,itcrways 
from which natural routes diverge. 

ModiTt} dev€it?pmifiii. Mining may brrng a 
large inllux of population to luniled: areas 
where ure% occur (Figure 10-5 I Tlie Lauren^ 
linn Upland^ between she Great Lakes and 
Kudson Bay in CanudriH is an imps'Utani mining 

THE TUNOSA 

The Tundra Enviranmant- The wxird Umdni 
suggests tt fnwen treeless waste in winter, and 
even in ^iiiumer the land displays only scanty 
stunted vegetuiiun. AnnuHl precipiiiilbn is light 
nnd snowfnEl b very small in amounl hccaiiiie 
incsiremely cold regions there is liltlc atmos- 
pfjenc moisture to be ccndcased. Unattractive 
as thii land sounds. w>di nearly nine months of 
winter, oiUv tuo of summer, and about two 
weeks each for spring and autumn, people Jo 
live on the tundris in rensonabk health, al- 
ihcuigh the numbet of inhabiiants is small be¬ 
cause ol scant resources. Sei^sofi^ in these re¬ 
gions could as well be divtdetl by light and 
darkness as bv cold and warmih. ^ince rhe 
presence or absence oC the sun is the most im- 
poitnnt thing. Ihc kngih vt these periods 
itssetk!^ from the North Pole with its si.s-niomhs 
day and s^ix-monihs night lo a single day 
she .Arctic Circle, yet far ^ouih as Tti ' mirth 
latiiudc There is u period of no sun almost two 
niombs long in winter, whereas in summer 
continuous sunshine kisls for a similar period 

PoUiT elfniates cenorally me marked by lem- 


aren in which minenil deposits have been dis- 
coventl even beyond the .Arctic Circle. Tite 
SEi^uthern portion of the Laurent ian Uphind: is 
served by faihoads: buT to teach the Far 
North forme I Iv ItHjk many weeks of continuous 
tn^vel by i^tciimboat and cuntie. Except for dtsg 
sleds die remote mines and fiu-trading po'iTs 
were completely >hui in daring the winter. 
Now prfispcciofs, mining engineers, xind fur 
buyeri Hy to I he it stations, going by airpLinc 
In a single duy over the forcsi wilderness that 
formerlyAcould have required a CDonth or more 
to cross- Airplanes arc generally equipped m\h 
fHml£>on!> fur landing on the nun^erom hikes 
in summer; fn winter, skis are subsiitutcd for 
pontixms. Other mining regions arc located in 
the taiga of the ILS-S-R and ScsmdinEjvia, 
Nliiimg development leads iq only lemporiiiv' 
occupLuice of foresi land: wlien mines are 
worked out. the remote mining settlemetits will 
be Jihandoned. 


peraTurc averages under 50""F for the wormesi 
month (Figure 10-6). Vegetation begins lo 
grow when the Wii/mest inouih luis a (eitipcra- 
rare higher than 40 F, hut when ihe average 
for I his montii falls to Freezing, tmh a polar 
doeo like most of Greenland exist Tliis 
h an extreme polar climnie, Winter tempern- 
fujiis in pidar region.s are low but seldom re.ich 
the exccssoety low lempcraturcs of contmcniLir 
interior regions, as al VcrkSiisyansk i Figure 
5-S.) in the taiga ^^'inicr is notabk for its ex¬ 
treme Length- SnuwfaJI ist light, but strong w indi 
cfiase drifts which ksi into June before they 
melt. 

As length of day incncases, wmicr suddenly 
disappears and comes lo the tundra 

almost overnight. Flower!^ blossoni: small ber¬ 
ries mature. Duck^. gccse, and other w-atertow! 
migrate and nest along w.nterways and pxifiiis, 
and iiiijsc|Eiitnes, butterllies. and otiicr in¬ 
sects abound. Fn most of I he tundra the ^ound 
ihawv only on the ifurface and temuins per- 
mancrtlly frozen underneath. Hits causes poor 
drainage and produces a spongy swamp, or 
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CUM*T1cr«*^ Wji.1 



iO-fi Ciwiallc j{r(,ph fur Sotilfi Ofineys. 
Tht hi^k-ttuittijr iuntini itintb ffcv 

/wii‘ temprMitwit ttin>ughoaF (hf ytur with /nwt 
tftanlhx havMg mi-fim Ifin'rr rlutn }refztfs^. Thtxe 
tirmptritturex are iw htw to pawtil i/iir ifrovi/» of 
irfes^ l^tfctpUatitM txcuri Iwtgriy ia ilte form of 
ftiQw, hut rftf itiiol iintoutu i'ltt.fi tmxoti tf iiHuit 
tit>cause ihr uif jj, too i-olit to eiittliiin mtilrh 
nwiiULft;. 

mtixktg, where ideal cofiditions axifl for breed- 
ing of muiiquitoc!. iF^urc Swarms of 

mosquitoes ihcu hiirass peiiplc^ wlio riiav need 
lo wejr 0 . Itcudnri and i|(iv« for protitiion, 
Durina the short summer, the inhabi(jini? 
prepare for the long winter. By the end of 
August iee fomit on tnndrq pt^nds ut tnghL und 
the Itm swirls of winter snow follow 'shortly, 
Trading ships hurry uwuy to avoid bcina fn)«n 
into ICC floes for the wbter. TTiic length of day 
rapidly dceieuses. jjtcJ jhc Ling winter is ugiiin 
at hand. 


The Reindeer and Tundra life, fn The Old 
WnrJd, in Ttortheni bcandinavtu, Russia, and 
Siberia, live nciiives W'hose inafn support aiiil 
livelihood is reindeer. Tliesc dmiiesiis animals, 
closely related to the carihou j,rf North Americu, 
thrive under conditions that would qiriclily kill 
iTtos' Other attirniils. UndiTneuih skin and iniir, 
a layer of fal protects a caribou or reindeer 
jkgiunst cold iijid bit mg wttids. It Iras broad 
cloven hoofs, asetul tor travel ov^f snow and 
for pawing aWfty the snow to secure reindeer 
moss aiid otber feed- In fact, reindeer ecncrally 
keep in better condilion Ihrough lire mid win- 
ter than in summer, wltcn numernus bitini' in- 
wtefs niLlke their lives so miserable that they Can 
lirirdly gr,uee in comforr. 

The Laplander end the Silierijin tundra 
tribes secure shelter, raiuiem. and food Jrom 
herds of reintieer. Some reindeer uie taught to 
draw sleds over the snow in winter, but as a 
rule they are not used for heiists of burden. 
Reindeer dsurv may be milked. The animds 
not only supply ordiniiry meat but rheir inter- 
itnl organs furnish vtiamms wLicL tn our [atl- 
Tudes would be obtained from vegetables or 
fruits. Reindeer bide Itimi.shes natives wiili 
rnmeria) for much of tlidr cluthing and lor the 
tents in which titc\ live. 

Untevs tlidr lives have heerr modified by con- 
lact with higticr cultures, rfic natives who keep 
reindeer jire nomads and must move wjKj their 
herds as retjimed by conJitiuus ul' fecdim;. 
ffnee The reindeer moss and oilier lierbugc liaj 
been ihnrouglily gruited, it may rerpure two or 
three years bcroie ii recovers vufficieniJy to be 
grazed again. A lierd of rEiridccT must have n 
very large grazing .irea, nnd n is nni uncom- 
inon lot I he nnimuls to roam from 2n to 3U 
miles 4 dry in wiirch of feed. Naiurallv the 
population of the i tin dm where ilie mitJvcs five 
with iheir herds is scimly, .Nevertheless the 
numbers of people are greater dnd fife (s safer 
Uiaji In non hern regions where reindiccr do nrrt 
exist. 

Tlic Lupltinders in norrhern Norway i Figure 
HLfjj. Sweden, and Finliind havc^B much 
hrgiter cultural development ihiin turtives of 
northern Siberia or Lskimos and Indians of 







































^0*7 Tundm loftiiivapc of the Yitki}ft-Kmkokwfm DeUu. 
Ahixk^i. Oiiiy H'fuh cm Hve oh thr^c froz.m /nujukrg phlttv. 

Forte phtiiis^fttpk.) 


^>olar Norih AnienLa. Lnpiitnders niltiuic to 
the tundru in ^unitnei utiiI baclt to ihc forirstA 
of (he tidgii In v^inier, bni some f>ct!tipy scmi- 
perm-'incnt winltT liunK*^ (Figure 10-4). There 
tire also permanent iclmol.s in llie fore^vis, at- 
lendcd bj the chUdren during ihe winter ga¬ 
soil. 

The Chukchi* a less utjvanccd reindeer- 
breeding tribe oi the nmdru and taiga inftfgin 
of riorthea-stcm Siberia, use reindeer in siipplj 
alniovt Uieir entire needs. The tribe wondeTs 
yiiih itK reindeer herd* over a nmge of thou* 
sandsi til square miles, the winter l^eing spent 
where timber pnivide^ sniue sheTier iind the 
summer on the lundru^ which arc teluiivciy 
free irom insect pests. A single nutive may own 
imjinv tmndreds ot nnnmils. Reindeer jirc 
slau^tcrcd when they are needed for IcknJ, 
cspceiuUy in liutiuiin when their coats are in 
best eonJilUm for mrtking cloLhiog. A tew roots 
and wild berries provide otfiei foods 


In Akska and northem C-tmida, tlic euritx^ti 
once existed in herds of many millions iiniJ 
supplied food to Ixith northern Indians and 
FsJrimos. Tlic caritKm is renily a wild reindeer 
Ihoi is someulmt larger than the domestic 
variety^ the liiitcr was once ituiitcd In its riinge 
to northern Burusm. Caribou and reindeer can 
be inierbred. I3y the intioduciion of high- 
powered rifles, ihe numbers of game animuls 
were much reduced and in places the game 
was nearly cxtefiritnaledp causing some natives 
to perish from snirvaiion To help this situation, 
reindeer were brought Eo Alaska (Figuie 10- 
10 > and more recenily to Canadii. and die 
living condlttom nf Indians und Eskimos who 
learned to handle the^ animals improved. 

Indmm of Ttrrrfi del Fae^tK Toward ihe 
touihem rip of South Americii is an environ- 
meni that does noi invhe civilized people. The 
dim see is very stormy, rainy, and cold. In 
places loteiiis clothe the Tower pans of the 
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Pij^urr Lapps <M!CHpy re^nis durmp^ ihf hrief 

nmtm^r of kUtud^s, beirausc ih^ir dw^d- 

itij^ ituiM htf remiih poriabff ht cnn/^rm ivilh iheir 
iih- Thh L^tpp lent ii muiU ol ffinii 
pakit covered with Cfmmt f?r xar^ijig. 
gnr/T^f, t -rnir^i'iy uf Et4)ieftt t-Vr/t C7iv/.Jf 

fi^ttrf i^pp mmHtdt i>/ nnrfkrMimjcf\j 

ikff iittd riuhimi ikpend ihf reindeer ftir their 
suhsisience. \faif} thti'fr .shrUcrx ftiff.it ftc 
parnrj hy nrerredy ahhairgh iheir prrmnnfnf 
dweiUa^^ nniy fake the ionn of l/iflsf? fjf 

the iHiL'ks^raiimt. i Fhofn^uph. courfe.vy of Eugene 
I'tisf Cleti ) 



niDuntiling, tt-hith de^ctnd abrupd^ into the 
atid sncM^ and ice cowr the qpp^r moun¬ 
tains most of the ye^r. f^casionul gbeaers 
descend to sea Itvei, futiushifig conditions re- 
jiCmbling those along tite GulJf of Alnska- The 
Indiana here nevef priicticed agriculture and 
had no perm alien i lmnie.v, Esich family uised a 
hoai to ciiiTj its members and their fesv pos¬ 
sessions from pliice to place along ihe shore m 
scyrch of food Ttic Onas and Yahgans living 
on Ticrra del Fuego and the maze of other 
nearby (stands wander along the shores, fiords* 
and Liliinds and camp wltercvcr shelEfish (iheir 
staff of life} or other food may be aviiibbk> 
These nlit!veil are rather a hnrdy nice, but they 
have never advanced beyond a verj’ low cuK 
Eiiral Icvul. 

Atihough white miners, Lradcni, and trap¬ 
pers have entered die region, not many carr to 
bring fheir families and make permanent 
homes of remain long m u place that b so 
windy, tjloudy. and rainy Few priinitive peo¬ 
ples can withstand the diseases and changes 
of ftxxt, clothes, and living conditions (hat fol¬ 
low contact witfi ihc while man. Most id ihe 
native peoples In Uic soiuliem end of America 
have sadly deelincd in nuinbeti, and ??ome 
tribes lijive become entirely CJttinct. Since Eu¬ 
rope a n^ find the region so tin attractive, ihc 
white ptipuladnn has not grown and ihc area 
is Ehmiy inhabited 

Thf LsktmQ. Tlic Esklmi? secures his tiving 
in one of the mosi formidable natural regions 
cm earth, along the cuaMt of Greenland and the 
Arctic Ocean. Mo -agriculture h pi’i&siblc, and 
almost no vegclaWe fcnxl h pvailabk. Only 
place? on the land have carilxm and 
mu:ik on which cjin be killed foi food. Of 
nL-vc^'Sity most of the Eskimo food supply corner 
from the sen. Fojtunalely northern waicrs 
^w'arm ivitii t lloartng urganisctiv) and 

odier sniull himt> id life un which fish, \c^l^ 
w'alriLs* and whaleiv thrive 

The Mjul verves the ILskimo the ’smff of 
life lis the reindeer di>ei for the Lupiandcr. 
Sometime?^ many seals are secuied at one 
lime, cspccioily during liie breeding ^^a^n. 
tn w:inrer, the animals must be tiunted one bv 
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tin& and !^£curcd by piiLicnUy vvaicing for hours 
on the ice at a brcailiiB^ hole, where the crcji- 
ture is i^pe-ircJ whert It ippears. The tfutk layer 
Ilf blubber that keeps seal warin in winter 
sLipphcs the E^liino with n substitute for the 
starchy foods of warmer climates. He alsio 
bums seal ojI for light and heat in Im home, 
VVdlrits* polar and whales art filso cap¬ 

tured, The arcric Fox, ermine, and hare supply 
fujT^ for clothing. Animal ^tins are l^ilh wiifutcr 
und more waterproof ihan woven Fabrics. Even 
white men traveling in the Arctic wear the 
Eskimo's skin bools, furry irouscri* and wind- 
proof coats and parkcis. 

Jn summer, the Eskimo lis'cs in a skSn tent 
and In winter in a conical stone and sod hous^ 
often built over ^ pit dug in the ground, ^Tisti 
covered w'ith show^. an Eskimo village hk ulniosr 
invifiiible. On hnnting trips they build leinpurary 
hennspherical huts, called Ighoi, i^iil of snow 
blocks. Eskimos have one dome^*tIc animah the 
dog, used for pulling sleds in winter and to betp 
in hunting—especially for pobr bear. Orfgi- 
nally the Eskimo ntiide nil his utensils of ^tonc, 
honCf sinew, skins, and driftwood from the 
native environment. To an extraordinary de* 


gree the Eskimo shows how man can overcome 
handicaps of a poor and harsh environment by 
learning ln>iv to uiLlixc fully the avaiiablc 
food supply and rttw' matcriuls. 

CGJituet with civilized man Is not entirely a 
blcs!iiti:g to the Eskimo. Tiiberciilo^is and oiher 
diseases were mtnxiuced which pTi>ved deadly 
to the E-skimo who hitd tittle natumi rexTStance 
to them. The general health of the Eskimo was 
better in thdr uncivil [zed eonditEon I him after 
thev secured the white man a flour oud ctijer 

■I 

imparted foods. Although ihe Eskimo benefit‘i 
by imdmg f tirs for ou( board rnoiors, steel traps, 
and rifles which help in fishing and hunting, 
pecially of marine animab, the u^e of rifles of- 
tEET SO reduces the nuinhefs of musk ox end 
caribou that inhabiE^Lms of villages depending 
on huntliig large laud unimals sulTct starva¬ 
tion. Dependence on trade lor gasoUtre, stove 
oik many manufaelures, and even sonie im¬ 
posed; food is dafl|!e^t>u^ to ihe Eskimo when 
fishing or fur trapping hiib. 

NigH-iiltriuda Tundras. Tundra conditions 
may resuh fioni high utiitude as well &s high 
latitude. Thus ifie Plateau of Trhei lies }ust 


fl\^urr to- 10 Ntrti Of wn- 

ih^^j ill £| ifcur .\omc± 

fit‘H fjf iiu D^purmu-Ht 

i*} ihe 
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Fi^ur€ lO-JI Grmip of Kifi^hit living Tn 

fh^ Offtiral fwrf of Aim in HutnUm Fatnirs. 
Timr a vurh (^ppi'nrs m ifa- Th^' 

mfwi wtar hi^riXt^ piuhietf M ffni^r t& fje 

fomfiArliihlif jTf f/j4? ciyfiffrit'ijffll rhimue wh{th pre- 
wifi; rhe!S€ i Fhofos^rtiph. tourh^xy 

of the A»tt^ric<!tH A/ttJc'ijffi of iWtAiurat Itumry^ 
Vork.y 

ntirih tyf tropical India but Is an entirely iliffer- 
eni world, TSiough the plaLeau ijt htgh« it is 
loivcr thnn ilic Himaiiivn MounTiwns* which 
sJmi ofT mti%[ of ]ht tnonsoctn fain& from the 
south. Winters ,ire tong nnd sevcrrly co!d. Be- 
cauNe of aUiuidc and posUbn in the imerior of 
the contineni. Tibet and some other higJiliinds 
In central Asm are coJd deserts. Only animals 
especially adapted (o thc^ conditinns can sur¬ 
vive In some tnienor deserb hurses, rtiulcs, 
<md Baeiriim camels heat tmidens, hut in Ehe 
tiighcst Lind gencfnlly eoldtrst localities the yak 
is tilt on!) biiiden bearer able to endure Ehe 
harsh condiiions. The populutinri is very scanty 


POLAR ICECAPS 

The most forbidding and useles^v point climate 
is that of ihe icecaps. Here the mean lempera- 
lirne of nv mniuh ;i\crag]t$ above 32 T and 
snowstormi ttiny occur ^ii any lime ol year. 
Only during u ^hort perkxl qf the year when the 
sun shines constanily diws air teiupcrkittirc rise 
cnouEh to thaw some of ihe jyiow on top of the 
Eiuci;j| ke. Tempormy pooh and streams ot 
water may then exmt, \q large plunu ur ani- 
miiK ufid Ilf conrtf no hummi beings live per- 


and widely dUtribured. During ihe iihoit Siirni- 
nter^ a few of the people pruciicc primirive agri¬ 
culture in pKiEected localitics where irrigution 
water b available^ More of the natives are 
m: ml roving stockmen or complete nomads; in 
either case they dep^ind entirely opon herding 
for a live! (hood, 

Civilkathm in ihK cold de^erl can never Ltd- 
vance us fur as in more f;wored localUies. Se¬ 
curing rhe bare essemiuls for exlstetiLc lakers so 
much time thiit people have little leisure in 
which to develop ans and Ikerature (Figure 
lO^T 1 ]. Some of the more ambitious :ind encr- 
getk peupEc leave iind 'seek homes in belter 
environments. TIuise who remain must be con- 
tented with a mcuger diet and gencmlly harth 
cunditkinf^ of life, rnel is. lacking, and (her dned 
manure of ajiimals must sicrve for cooking fires. 
Since houses can be wurmed little whh this 
fuck the nubves dress in quilL&d garments, furs, 
and skins. In Tibet ueiirlv one-third of tJie Jn- 
hLilnt;intj live In monusterks or nuniierit:^ and 
have nnE married, Thiv custom helps keep the 
mriund rate of population increase low; the 
food supply can muintufn a population which 
remains nearly ^lauonuryi but if rhe nuniber of 
inhtibitaiits increased rupidly Lliere would 1)1? 
insufHclent food. Althougii ihc Ufrtiptfr^tUTC of 
u C4?1iJ dcscft j 5 {^uUc difli^rcni from ihiit of the 
hot iliTfici't, people nevtffthele^ii live under ^tome- 
whut -vimilur conditTOR)^, In bioth the 

natives arc largely nomiidk and live or prod¬ 
ucts of their herds. The iisunl food consists ot 
milL curds, or a son of ehcese. wjrh meat Iseing 
consumed onjj occasion :i[]y. 


msinenfly on icecaps, '.^hich are, tfarefore, 
more complete deserts than tfuisc of tropical 
locahon. Aniarclicii and nit of Crecntand 
cepr narrow coastal stops arc covered with 
icecap. Smaller caps aie toimd in kelatid, 
Svalbard. South Gcurgiu, and other polar iS' 
lands. Sente hi^h mountains in tower tati- 
ludfs also support permanent sheets of icc in 
sou I hem .Alushi), Canada, Scandinavia., and 
Tierra del FaciJo. 
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Air iiloft <ivrf the kecaps ^of GreenlanJ artJ 
Arttarclicii h *.hilled by the kc ihcrtby 
becomes denser; ji high-pnewfUre arcM b built 
up. From Uiis pcil+w: siniicyclone> cold misses of 
air slip oil toward tower latitudes, and nieteof* 
olugjsts tielieve thni the whirling cyclonic 
^torniii charaEierisUc of misHatitudDs are cre- 
Alcd when these cold mr masses come in con¬ 
tact w'hh masses, of w;irm itopical air. Prob.^bly 
the Lotdesi surface ternperLi lures on earth 
cur on ilie high Anl[irctk: icecap. 

The t^vo large pylar icecaps coi-er high pla¬ 
teaus, possibly of a basin shape widi ridges 
iow;ird Ihc plateau edge that help reiain die 
ice sheets. Lowlands in the Arctic do not re¬ 
ceive enough snow for dcvekupmcnt of glaciers^ 
but plateaus and mounttiini ciin support them. 
hAJiIioucIi the snow and ice line ii ntuch lower 
in Greenland than in nnd-lalitude and tropical 
regions, it reaches sea tewl only at cenain 


buys In which tile glnciai ice descends valleys 
from I he interior and breaks off to fonn ice¬ 
bergs (Figure 1(^12)^ In suminer the Labrador 
Current bring-^ these icebergi southward until 
they melt in Ail antic waiers. An internuiiom! 
ice patrol to winch the United States belongs* 
guards stCx'inier lanes and w^ams shipping by 
radio of the locatiots ftoailng let. T^isasters 
like that of the Ti/iinic, sunk in 1912 by colU- 
nion widi an iceberg with a loss of L5t>0 pc<i- 
ple, can be thus avoided. No large diip ha,v 
collided With an icebeqg i^mce the patrol was 
started. The use of radar e^juipment fnrther in¬ 
creases protection against serious damage lo 
shipping by ihesc dangerous icc masses. 

Gigantic Bat iceberp break off from the 
Antufctic continental gl^ucr along the edge of 
I he icc sltclL which in places rcsisr on tJic ih^i!- 
low seo floor. 

During the Intemritiondl Geophysical ^"ear 


/ 2 f hi' fl 
ffui 0/ a m 

llif ri}*hL itnd ihe has 

jptju‘fii:d namy smuH ict fi^es 
und htr^^r ^tn- 

ciiT t^-rmid h-mk ap ifito ice- 
hrrgi ui if enfervd iht JcccL 
l/l/r Force phmo^raph t<ikdn 
Bttchc peninutio ofi 
tltc.wicrc Ijiurfd, Haffinhtid .) 
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{ l^S7“t958), expeditions rront miirty nutiociB 
cstobliahed bu&es on or around Amanrtica to 
invcsci^ai? Dcennic, IcrreatriaK atmospheric^ 
and cclesoal phenomena. Eo^cthcr with all 
som of other scieniilically Lmportant projects, 

S U W M A R Y 

ClirnadC reajms of high Uiitudc^ are particubrlv 
well devclopftl id I he Nonhern Hemisphere. 
These regions have sn e^rreme coniincTiial di- 
mu lei wilh very scv{;rc winlen und short cool 
^ufiimerx ahhougti Ja^vhme penodj are long in 
sumincr, 

En ihc tfiihpobr £cne. cotiditbnj arc good for 
growth of evergreen or coniferoui forests, with 
some hiirdv hroud-ioivcd ire» iike hfreh, 
pm, rtnd willow, Jn ihe Northern Hemisphere 
this forest re^^ion h cnited the taiga, itnd coven 
much of Canada and ttie Soviet Union. Hcie 
greater exitcTriCf ol tempcraiunr occur between 
the wastiievt and cotde&l monthi ihan in ,^y 
oihcf cliniiite. liuman activity h Itirgely directed 
toward cxploiFBtlon oi ftirs> tuiues^ und forcsia- 
Agriculture is limited to TiuV^ rook crop^. and 
hardy grains lilce oats. b^Hcy, anJ rye. Dairying 
ks L!^ most important atiimul induRtry. Papula¬ 
tion density deerca^s noithward and is scanty 
cin ihc lundfa tx>rdcr 

In still higher lairiiides, summer warmih is in- 

aUlSTlONS 

V\%ii i% rhif ttleci Ql Ihc short growing sea¬ 
son Oil farming ptiidicc-s and the i:rop gEOwn 
In sou {hem Alia^kaV 

2. Whv f% (I pcssihlo to gel wlieat lo ripen sin:- 
ccsslullv in btutides wd| north of r:dmontoni. 
Alhcna^* 

j. Why is tl diHli^ulE 14' ^hip wln^ui lu Europe 
irom Churchill on IhnlMin kiy,. Wen though u 
railrnail has been built to this polnl from the 
wkE^i-growing ?rmk provinces of Canada' 

RESIAt^Ch TOPiCi 

/ 5tudy the maierial pre^nted kri the icxk in 
eomiection wnh the I jpps and ilie Chukchi, and 
review the miUenal on de^i itcimudg. Then pre^ 
part a ^^rninriifr s^atcmeiu in which you uuetnpt 


This enterprise led to widespread publicity 
about gc{?gniphiciil conditions on ihc cold con- 
rineut and incre^ised pubtk interest in seeking 
information about the southern region ol the 
world. 


sufficient for tree growth, and the l;ind surr^icc 
appears as a treeless plain covered with dwaii 
pbms, monies, and lichens: this is I he tiindm 
w’ith a chtimtc too cold for crops o^ even irces. 
Very few people live m the region although some 
Tcly on reindeer for their susteimnct or depend 
upon IlsJi iiiid game for food. Near horh jwles 
the ¥ca and land remnim ice^overed all ye^r, 
and human beings are uqahk to find sul!^cicnE 
food from natural sources fo fupport habiiatiiin 
pcrmuncfuly. 

Oiifiine 

Subpolar conlintfitol «llmDt» 

Climate and vegclation 
Life in the Usga 

Polar cflmclB or lundr^ 

Climate ftnd vegeiiiitloq 
The rciodecr people 
The Eskimo 

Hiuh-althadfl Ivndrai 

Polar icacapft 


4. Why* with M its forestcil fand. does the taiga 
expcrioicc luch scunty prccipitoiitiri? 

J. Why ore DOithu.>ajrd'jl0wiDg sineam^ like ihc 
Miickenzie iind Ob Rivers piirkiculurly iubjci:l- to 
Rood condilions? 

ft. Why h ogriculiun? posable on w hmiteil scale 
In Aouihcm Abk^ko and not in similar ktltudn 
in Lnhrudof., Greenland. or Rulfi ti Ishind'^ 

7 Wliy lue Eskimos hUEiiers und Ushcrirniir? 


to reiicb sait&faC{Ojy conchtrion^^ on thH situii- 
lion In whicb divcrgetiE causes Ic^d to sinrilaritv 
IlfTCSUlLS. 
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I^LANTS AND THEIR 0 I S T fl I » U T I O N 


From lowly fr^i&scs to towering trees, the 
vegetal ton cover oi any given pan of the 
worm redccis not only plants that were prc<»ent 
origituilly, but also suhscqoenc alTecis of altera- 
tit,»n in their natural environment. Upon the 
iniervcniion of nian» the plant cover asuolly 
lanfctgoes forther change resullmg from ihc tn- 
troduction of new species. Vegetation changes 
that follow affect llie plant cover, often to Us 
detriment Die botanist calls study of pi ants 
in relation to tlidr physical environments 
pltmt ttvhjiyt In regions where man has noi 
greatly destroyed or Tnodifted ibc natural vegc- 
ation, plants form a most ohviouv parr of the 
environment f figure 5-2). tn general they re* 
fleet quite closely the sum total of all environ¬ 
mental factors: tatnfall. sunshine, length of 
growing season, lempcmturc, frost, soil, min- 
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cral content of (be ground, drainage, windincss. 
lunoni others. Water, light, and heat are espe¬ 
cially iinpoftanl factors affecting plants. 

Ctiufifii-ation aj ptantt, A common ckissi- 
dcation of plants divides them into trees, des¬ 
ert shrubs, and the succulent grasses and herbs 
Another scheme groups plants by tfieir relative 
resistance to drought; xerophytfS. tJiose mrwt 
able to esisl imdcr drought candiitons, hydro¬ 
phytes, wiiich thrive under wet condiiions, and 
mitifrphytes, whidi grow under tasnditiens of 
njodemte moisture supply, Anerthcr method of 
clussification groups ptunts according to suscep¬ 
tibility to frost und ability to withstand the cold 
of winter and short growing seasons. 

Plants differ also in abilJiy lo crow in sun¬ 
shine or shade CnsuaJ observation ehows that 
plants differ depending upon whether soil is 
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wfjiJ dri^Ent^d or waterlogged, whether it con- 
much ^Jyblc plsifit IochI or h poor amJ 
leached whether it h iinptc^siLed with 
;tnd othti ^Italtev or free !rom such minerEih. 

The same T)pe of plant may not alwap per¬ 
sist in the same ItJcaUties. Plants occur in 
groups or associations, but alECr one associa- 
rion has occupied the ground ii dilTerent associ¬ 
ation, which gnyivi^ better under a greater de¬ 
gree of !jlmde, thicker dcposlLs of humus* or 
other nuiutuJ coiiditions, usually succeeds rhe 
ftrJt. 

Trees forming ihe different types of plant 
assocmiioos mav be of uriequll vaEne to lEie 
Uiinberman. Thus Douglas fir, eoniing earlv in 
the devclopnieni of forests in western Washsng- 
ion and Oregon, is more valuable than ucstem 
hemlock and other trees that formi the fiiud, or 
climax, associatiori uf the region The forester 
endeavors to encourage the Teproduttion and 
petpctimiion of the nione valuahfc species 
wlicthcr nr not ihey are nomoJ onc^^ to be ex¬ 
pected in the ctijiias association. 

Emirrmmffnal TJie plant complex 

in an a^sociutlon depends upon the particutuT 
local values of Temperature* raJnfalL sal! per- 
tncnbility. soU fcrtlliiy, length of growing sea¬ 
son, depth and duratioit of snow cover fin 
middle and high latitudes I, ultituije, wind di- 
fctrtion and velocii) (in the case of alr-bornc 
wedsl. C>theT items indude inicnsity of sun¬ 
light, and Eempeniiure or heal. 

One of the most important determiiumts of a 
plant iissociution h the type of exposure. In 
ihe Northern Hemisphere, for example, certain 
types i>f plants require a southern exposure for 
best devclupmcni; others cannot tolerate in¬ 
tensity of sunlight, evaporation of moisiute, 
and other conditions n^^™iatcd with ^lutbem 
exposure. This occount^^ for the wide variiUion 
in plant associatmirs that may be seen on 
stjuthera and northern slopes of souihem Culi- 
Uimia niountatnx, m a scmiund diniaic. Con¬ 
tracts iiTc usiuillv less dearly marked to tiumid 
vlimaies. 

Relgrion of Floffts to Wat&r Supply- In na¬ 
ture, plam hubirats vary according lo the 


amount of water available, from the salt 
oceanic and Eresh*wafer lakes to Lbe driest 
rock surfaces in de^rts. \o plant cult atLipt 
itself for living under all ihcisc conditlun^p, but 
euch type becomes adupteJ to a certain u liter 
rcktionship from which it rarely departs. With 
deereaxmg dependence upon waicr^ plants are 
classified as hydrophytes, mesopliytcs. and 
xerophyte^j. us previously noted. 

//y*/n(>p/nvi?i' grow In pondi, !>treanis, occimsi 
sw^ampii, iind wc4 meadows. They hud it un¬ 
necessary to construe w^cter, and lack the struc- 
uircs which ether plants possess to restrict 
evaporation. Leaves are usually laree. and 
roots small and shallows In floating plants 
the stem oiuy lack supporting fiber^^. Besides 
the actual water plants, like iilgae, rushed ^ and 
lille^i^ the bunana h n type of hydrophyte, 
since heavy ramfjdl h required for its success¬ 
ful gfpyiuh. 

Two hydrophyiic irc^ arc the mangrove and 
cypress. The former grows matnly in salt water 
along seacoasts. Its linbitat is iis shallow water , 
where It can put down a tungle of roots re- 
sembting stilK supporimg a scrubby trunk 
ithove the mud flut&. TTc cypress, a valuable 
limber tree (Figttre 5-131, grows in swamps m 
The southern Uniled States. 

In shallow lakes, a regular ^ucce^sion of 
plmls may be obsened- Submerged vegeta- 
Eton, ii^grJr. gFtJws on the bed of Ihe iakc, then 
toward shore are seen sctnilloaiing pond lilic':, 
followed by a ztuie oi sedges and cuttajb^ Next, 
on the iWumpj shores, arc wLUows, aiders^ and 
niCiidow herbage dial arc tolerairt of some 
Ruodifig Fintdly, where the ground \s seidom 
flEKxJcd, hydrophytes arc lepLiecd hv the 
usual forest Trees and shrubs ol Uie dimatic 
realm. 

iiidude nir^t fu mi liar plants like 
the common trees- ^hruK and herbx rh:ii live 
in intcnncdhiic climates of moderate rainfall 
gnd temperature Ipiguie l|-5j- They haxv* 
few s^pccial features \hm rcllcci their environ- 
mcnl. Roots aic generally numeroujii and 
much branched Foliage ihows^ a hciivy devcT 
t>pment, imJ the mte of wjircr evapojutiun 
stundv midway hetwe^'n thal of hydropbjics and 
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^cropliylt'i. Areal di^trihuttoTi of mtf»ophyies 
h limited b) their ability to sidupi themselves 
to climatic conditions in which cold or drought 
may ht a principul fiiTiltin^ faciiir. Mcjiophytest 
aro killed if S'tMttding w-ater deprives the Tooi 
system of jiii ku a kmg irmc ju-vt ns i4 Jong 
absence of wjuer will enuve ihe plunt lo die. 
This group includes K>ib coniffn^ and broad- 
leaf trees. Some iiie tve/erEen, orhcTs decidu- 
ouit. Although only iheir inreftriiidiaTe relanon- 
5hip lo waler delermlncs iheir class!fieQtioni, 
tlie charaetcrisiics of mdividoul plants 
greatly airecied by ftuiny l^u>r%; among these 
are lengiU of grt^wing ^G4?^r^ cilnejnet of 
temperalUTCfc rale of cvaporalion, and windi^ 
ness 

Xerophnes hvc under drought condittons 
and huve developed teuiuie^ ihai enable them 
lo survive their harsh environment. Some xcco- 
phyies can complete tlie life cycle front 
natluii to seed production in a short time on 
waUT from a single i^hovver, Tlii^ iiiccounb for 
llos^er-carpeicil dcrvcrts in bloom for 3 brief 
period nfter local showers tlescTT ptan^s may 
resm droughi by accamulaiing water supplies 
that can be drawn uptin dufioi: dry seastintl 
the barrel cactus is u welkkito^n example 
(Figure 7*4-# 

MeilH’^d^^ of pinul AdLiptmion ici u ^niiill sup¬ 
ply of Ui^let inettide: 

1. Thickening of the tis&Lies^ leaving only a 
small surface from which evaporation can oc^ 
cur. as in I lie tacll. 

Z Sccrcrion of oD substances lo reduce 
transpinition further. 

3 R*wt tysteitis vasiiy larger than tJjc plant 
□hc^vegniund, which can gaiher mobluiie vef}^ 
quickly wlicn \\ is Dvaihiblc. 

4 Lcavc!^ that are “shed m rhe dry scaw:)n or 
uirti rheif edges to rUe sun or curl up m the 
heiit- 

^ Leal surfaces protected agiiijust evitpwa- 
lion by line hiiir<. itnd the vci^reiLon of wax .md 
resins, 

h Leavo moditied ti> mobmtc^i^uMrrvrng 
Ihorn^. which huve ihc advuoiage thar rhc\ 
puncct The plant from being readily ciitcn by 
desert iinimals. 


tlghi. Light is necessary to plant life because 
it furnishes energy for changing waier and 
carbon dioxide into i?tarch by the chlorophyll 
tk^dies Ilf ihe leaves Tlii^ prctcess (s callud 
p/io/ojynf/Te,irfv fputiing together by means of 
iJghr I Plants leaci sinongly to lighi diiTtrences, 
Leaves and stem> of plants^ [ike ihc sunflower 
often turn with the light. Rowers and oiher 
parts of the plants open and close with different 
cotidition^ of light, ^mc plains in shade lemi la 
grow Uill in order to reach the lighip whcre^i^ 
tti bright sunvliinc ihe snnie pUini< niav br loiv 
and thick. Excessive light muy desiroy ptuni 
miiTiCT if ii is loo intense, but ordtnurUy ir in¬ 
duces more rapid growth, as in The Far North 
where nearly tondnuoua dayfighi lasTS for sev¬ 
eral weeks, etiiibliug vegeiotion to mature in the 
short growing season. 

planis that arc shade resistant tend to form 
the climax plant associations in forest regions, 
since they germinate and gruw^ to the exclusion 
of the sun-toving pluuts. 

ttent* PI 3 ms dlfler markedly in need for hmir 
EucH Ivas an upper limiL and 3 lower limit of 
endurable temperatures, and in addition, a cer¬ 
tain optimum, or most favorable, temperature 
lor growth. Often the finest-fbvored fruit is 
grown nenr ihc colder hmiu of heat for the 
species. Thus tfi^fiy northem-growTi vci!Ctables 
ore supcftor m qunlliy \o thi>se coming from 
warmer parts of the world, and northern- 
grown garden are preferred by many. 

OlhBr Factory of Ptanf f cofogy. Wind hm rt 
maierhd effect oti hotly wild and ctdtivaied 
pbinLv. Someiiniev windhre^sks arc used to pro¬ 
tect growing pEonts from injury by strong and 
hoi dry winds. On nmujUEiuis oc seaCiiasiti ilmi 
arc exposed 10 severe wind condiiicms, tree 
growth m;ij be limited or xiunied. Exeex* 
wvc tvuporntiun niLiy injure plunts, vince the 
amount of wmer available lor the plum muy 
be msullk-iunt to re pi wee moisuirc us rapidly as 
ii evafkirntcv. HiU dry winds iTiuy, therefore, 
do aitich damage tri gftnvmg crops til exposed 
tocEitions^ 

Plants on bare rock and very stony ground 
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$iirvivTC wJtK ^ni supplier (>r wuic^r 
cause the rujn run^ off the ground sCp qiiick!}'d 
LLehens und short-lived smniiiils arc the rirst 
plunis to ^row on barren nxrk. When hunnis 
eel letted from dec tty of tliis simple 
tJitiottT and trees then begirt to invade 

I he :tfea and Cilubiish ihenische&p forming a 
normuf vegetation covet- Soil is a major fjtcmr 
rhui influences plant gro^vth, (The rebtion of 
soil cjuality to plant life Will be discu^Jsed in 
CJruplor nj 

Plunls os Enviranmental Indictitars. Since 
vcgeEniion is the prc^tlnci of conditions under 
which it grows, planis often provide a gtxid in^ 
dicaiion of the occtirftnte of ground water, 
tvpeof soil or subsoil, climate, and other Ejictons 
of unvffOJimcnt- PJonts myy indicate both nat¬ 
ural COndilions of environment and the use in 
^vhich land may be pui. The presence of biil- 
rusbcJi and calluil^ points to saiumicd soil con¬ 
ditions and consequent poor aeration Grease- 

FO RISTS 

Forests, for tJicir best development, require 
plenty of rain* preferably without proloii|ed 
drnughls, a fairly long frost-free growtne rea¬ 
son, fcifcsonnble !ri>il drainage^ and absicnce of 
coniinuuus strong winds. Long droughts- injure 
trees and kill great numbtrrs of them When 
subjected to a vvcll-debncd wet-and-dry dimate, 
irec^i generully shed leaves iluring Lhe dry sea¬ 
son and sire olhemise modified in order to con¬ 
serve pl.int moislure. The limit for pokwjjd 
tree growth ^cenis to Iw determined as much 
hy the Very cold dry wind:^ iif I lie long winter a 
of tiigh latitudes ns by shormc^s of the grow¬ 
ing season itself. 

Hinb mounLains adjosmng and regions may 
have two rm Ihnfs —on upper one limned by 
cold wind and shortness ul growing period 
(Figiifc 5-14 f jind a lower Umif deter mined by 
htci. of rain. Iklwccii the?^ c?itfemcft. bclb of 
vegetation on the rrm nil lain >ides fchcfE the 
change in etimaie ciuiditlons that re^iih> fixim 
elevatian. Just as The much broader hcfi^ of 
vfigetution oji the lowlands extending frtun the 


wixxji and Ollier hnhphytrs f salt-tolCTant 
plants) 'iuggess the presence of alkali in the 
SiciiL Cottonwood, willows^ and mesquile indi¬ 
cate Thai ground water is fairly close to the 
surface. 

Tall-grass prairies have abundant h tun us in 
the soil, coming from stems -ind foois oi' decay¬ 
ing grass. Thus grasslands are retentive of soil 
moisture and highly pnxlticuve for agriculiure, 
especially when planted to gniins. Areas of 
scatEered bundi grass siore less moisture in 
she grotind and generally [ndicale on average 
annuiil rainfall ol le^s Uian 2(J Inches Only 
with cure can iucll land* be uicd for fnrmlng. 
dhd much dunuigc liiii^ rej^ultcd from over- 
grazing and cureless farming on ihc$c grass¬ 
lands. Soils of boih sEcppcs and deserts origi¬ 
nally covered with sagebnuih and cactus may 
be highly productive when imgaied. but the 
presence ol desert vegetalJon is .id indicator 
that thii^ land ihouid nut used for farming 
wiUloul irrigatU^t. 


hot tropical to arette wastes reflecr cli^' 

inathC cunihLions resulung from latitude. 

Man'i RfllnHon to Fore5f$. Many men depend 
upon foresifi for their livelihood. 4t firsl piifTii- 
tive men hunted wild oninuiU and galhered 
edible roots and bcrriei in the wtwds. A few 
smuti groups of men, like Pygmies of the Itim 
F'Orcsi m the Bciftian Congo. Ncgriios m the 
remote fiucsTcd mountains of Luzon* and Pyg¬ 
mies in interior New* Guinea, sliD obtaui Eheii 
livimi in ihifr way People In tiopiail rain forciits 
«if ten TTvnke clearings fov planting crop*, and 
i^LippIcmcnt their hunting bv agrtcuhuie. Hie 
Arncricaff Indtiins, in the eastern l.'niled Stalet?, 
also f[:irmcr|y raided com beneath dead trees 
which they had killed by girdling. Sonretimes 
imimjts arc dometttcaled and a coiTibinallon 
^,if livestock fills in 2 and subustcncc fgi min g is 
cajrkd on, ^\i in andeni Cicntiaity and Gaul, 
nr luday in pari^ of tlie Balkan Pcfiin^uliL 
Wficn ciitnnjepte develop*!, ftsroi people 
gal her diilcnmt natural tofe>t preducti to e.v- 
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F0R££T5 OF THE UNITED STATES 


Abf'ut ft24 iiiiltiiin ucres. or ont-UiirJ of the 
toral bnd urea of Uie United St^ie^. ire n<w 
cjilk'd forest LmJ ja airtipimed with the arigh 
njl itiind lo h.ivc Vi>ven?d IK2U mil- 

Ihm HL-rcs. It k bclic\ctl I hill J6I rniltian iiizn^g 
are enpiibJe of producing lifnber of commcrcird 
({Uulit) either nofli or m future under proper 
m.inflgvint'ni I Figure Ii-2k Tlie rcinuiiiing 
fh3 million acres are "noacomtnereiar’ forest 
Innd: inountuinfops, desert fringe^, Lhiiparral 
iind other scrub foresrs, niosilv in rhe 
und withdnivvfi for parks itniJ other purposes, 
f>f coffimerdul forcbJ hind, ahoiii 205 niilhon 
acrct ciml.jin saw timber anti four-fifrfis is 
fotesiud with second untwih fRgiint ll-St 
CoTduood arcus tntnl ^5 rniflbn acres. About 
Rfi million acres are Jn saltsfactoiy stand of 
seedlings and saplings, hui 75 million ucfes, or 
one-sj)tth of llie wfiolr, have spniy p^nr reprti. 
duction or are (tonrcslfHiking. Within all jhe 
ubovc cJijsstficutions. there is j htful of IM 


million acres of pjorly sTocked or (fttnnded 
forest lund. Any forest plan for the United 
Stales must consider the restocking of ifus 
UTtprodiiCtivc land. 

The lOTul stand of saw timber tn the United 
States is cstinLuied tp jiholuii io aboui l.%fi 
billion boiird feet. (This unit is I foot sejuare 
and I inch thick. 1 .fuiv t/nihef includes Trees 
5 Inches .tnd lurger in diameter at chest 
heighL fliiriy-cTne per cent of ihc siundlng 
timber of the l.'nited Slates is locutoi! m the 
Puciltc Northwest. 28 per cent in (he Southern 
states. 10 per ccnl la Cdlfornia. 21 per cenl 
rn I he N«rthcastern and Morlh C<rntrnl bluieSf 
aDd 10 per cent rn the Rocky Mountttin re¬ 
gion^ I Figure I l~l). The region having a mid- 
latiludf west-cosiyt marine clinrati: occupies 
only fi per ermt of the enlirc fonesced area of 
the Unired States but coniams almost a third 
of the remmninE saw liniber (Table U-Ti, 
This situation rcsulls froiii Uic dense Stands of 
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Fi^wif //-i Pnnciput larumti fvprj tinJ iwtm i^f the Uniit tl Smw. 


Utrge tfees in thi^ piirt of the eoumi^' iind the 
fuel that jccc!^ mL^Js ivhicli facilityle fogging 
hikVc not heeii built into large areu$ of virgin 

Timber. 

<>f t^lc tonnnercial fnrtiii land in the United 
States. 345 maUion aere^ (75 per Tire 
privjktdy nuned tind \ Iii million acnei (25 per 
cenU nre in public tM'iicTship^ Coinrnefdal 
focE^tii in private ownerskip eoniain nearly 
thrce^fihhv of the standing tiinber. Liirgc 
cj^psinwi of publkly ovvneJ saw timber ar* 
inaccessible Mil sd liElIc comrttcrcka uve at 
present They tk> par'iect nuiiitimin watersheds 
agamsL excessive crosinTi* howev'cr. mads 
are huilt into iheEii. coretuj lagging will tiiilize 
much of Mic niuturc saw timber that ii now 
oui of Tc;u.’h. 

The birgesi blocft fublkl) owned com- 
mercbl forest land. 73 niillimi tscrc^, is in¬ 
cluded in the nation id fn resets, tupervised by 
the Forest Service of Itie U.S* Dcpaflnient o( 
Agriculture [figure 11-2J, Some 43 million 


Hicret lie within Indian teserviitiotis. 
fa rests, and o;her puhtkiy o wired foreistv. 
I’lifee^foiinhs of flie publicly owned forc^L^ 
Eire in N^eslcm states^ 

f iirm woevd lots uwned by abotii 5.2 miHion 
famiers account for 13^=* milTion acres of tini- 
berv Tiiifr iarge tolal itcreagc com prises miiny 
:«mali holdingv. Half of the state of Pennsyb 
v^ni+1 i^ WLXKfcd+ vviih most of the irce^ in 
farm wiCkhJ lots. Other Hn^tem ulso have 
larsc acreages m farm wt>od lots. More titan 
hafr of rile tarm wood lots are used for 
tore, however, and lilts intcrlereti With proper 
TcpuxIuctLon of Utsi-dasa hml>cr- 

(>f the t<ital commercial forest iurcas of the 
Cniicd Siatcv, the South lui^ the liigbe^i mft- 
age. 3^^ 8 per cenL puiily becaii^ the cliTriiite 
of rhut sccTiofi farnrv rapid growth of trees. 
The Nonheastern and Middle .Atinntic 
have [5.7 per cent of the forest acrcugc. Three 
Great states (Michigan. Wisconsin 

and .Minnesota J have 11 per cent, ^arid die 
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Ccntriil stiiteii fOhio, tndutnin, Kentucky, Illi¬ 
nois, lowu, and Missouri) have &,6 per ccni. 
En the Central states, rarest land is srncdl be¬ 
cause gjeagruphical conditioTiis make ugneut- 
lUrc the preferred use of the iiind; tnost of 
the remaiiiing timber here is in fnmi wood lots; 
Tlw Southern Rockies have 6.3 per cent, 
California, 3.5 per cent, and the Pacific 
Northwest, !U per cent of the forest lands. 

HoTii^vQOfif und softtyt/ods. Trces may 


have broad leaves or needle leaves, in the 
United States tliese nunies are prstctioally tn- 
lerchnng^abk with the espresstaoji hard wood 
and softwood Broad-feaved, or hmdw'orxj, 
trees may be deciduoits and shed their leaves 
in the cold or the dry season, or they may be 
evergrtfcns when growing in the tropics. Nee¬ 
dle trees are usuaUy evergreen escept for a few 
species that shed leaves in winter, like the 
easrecn lumaraek and western Turch. 


TAfllt 11-T, TIMBER STATtSTtCS OF T«E UWITEb STATES, 1^53' 
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34 
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56 
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25 

Hi 
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» 

30 
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South Ac [untie 

34 
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95 
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5,3511 
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1,411) 

3U 


^.4U1 

Wcsi Qii\l 

$2 

in 

I.IW 
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4,H40 

totoL South 

114 

3S7 

S.OfrO 
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240 

}9A60 
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T4ti 
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2,3W) 
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Siime 
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67 
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359 


5|720 

N Oft hem Roekiof 

43 
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im 
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Sgiiihcm Kc^r'kie^ 
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0« 
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56fl 

Tofdl,^ Woit 

274 

I.TES 

3,759 

T,6T4 

3ea 

12AS9 
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Um fm ibc Ngffcfitfm in. iiHil CMgOfl ore iiidllOcd vtSth ihc Ni^ribweii, 

ViiA tor toicsu of the CelofMtu Pluteau and Ukr Gnsgi Bjiiu un; irtflnJca wJih ftu; Rcsitie? 


* U S. ForBi ^ict Om cubic fool 12 feel. ite-tinJ jluJ ihirJ cylnmns from fi^tourcH 

‘ T^' ^ V:. ’'^V, wlujiins. ffiiJ. f 4 b 1 i: J<t. ^ S 2 ; fifth wliimn. MW, liihtc J 

p, l.t; *l^th cwluinn, ihut.. Laftle 44, p, 7S. 
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WESTERN STATES^^TdiJ 
Pacrlic hfceriiiwMt 
CAKfVHIi 
WoTthtrn Tloc^fti 
Saullkem 

SOVTHERN STATES T^tsf 
Sbc/tfiHftn 
Sctiin Ai^iEc 
Wes^GuJf 

NOftTWfflN STATES^ TarHl 
Middle Allai^Hc 
Lake 
Ctntrii 
Ne* En^fAnd 
Plaini 


Fi^ur^ Total iw/wttic imi t^iv f iftjif/fd). rn f>/ 

/i'T’f, Otflii /fw R{m: kit's in I dnd Ont^H J/l^ 

trhM in ihi dutn for Colorado FUitruu mtd Qrcui Plahu 

intiitiUfi m j/ir Roi'ki^s. Tultd timlvr wlumr for tijf regifm.y^ 4U9 

t^ilfho cubic frrt: jviw timber i64 htiUon citbia Tbnh^r Rratourct^ 

R^cfev, L'‘J5. Ton.St Service, Table 22i p- 44.} 



Ejtprcsscd in tami of voliime, thiit is. board 
fccU Western soUv^oodk aggiegatc 1,345 billion 
IxvanJ feet of liniter, per ccat i^f the 
totui for the country. Hardwoods cast of the 
Gr^ai Plains accoitni for per ec^lt^ wlulc 
Dougbs fir of the Pacific Northwc^it repric^tni 
27 per cent of the volume of the ^aw 

itmbcf* ft will be seen tfotn the uhovc figures 
that the volume of saw limber umJ acreage uf 
focest land in a given region vaiy widely in 
ilitferent .^cciions oE the ITnited Slates. Por tr¬ 
ample, the oTCo of l>>nglav fir limber h eom- 
parativdy ^maJI but its vofume is Very large, 
in \'^52 the annuEd produciioTi of sssw timber 
was 48|750 million board feet. 

ForeiE Rfl 9 ionf af the United Sinlea. The 

United States onginsilly wai ctndtid with virgin 
forests, gr^Sbluniis, and other vegetation lyp^ 
reflecting until ml contfitsonA prevailing m 
diiTerent sections of the conlitient (Figure 
El-3|. Foresis included both cottifcrotis nnd 
deciduous irccs. Tlie prmcipaJ forest regions of 
the United Slides and ihetr domsnaltr tree lypcs 
are ua I^IIdw^;. 

bforthern foretf region, Tliii uicu cxleods 


from the const of Kew- Engt:md wt;st across 
New York and arotind tile upper Geeut Lakes 
and jfiouth 10 milijUe the .\ppuJuchkB Mokiii" 
taim- The forest h a mi^lurc of cottifofir jtnd 
hpirdwoodi, with ^dtwtKHJv origin ally dommuni 
in i\w noTihem part. While pinc^ hrmtock, 
spnicCt balsam lir* cmJ cedar are among the 
principal cAinlfcns. There arc consjdcrahtc 
stands of tsutdwoods. metudmg bccch imd 
inaple^ ntsd sovenil varielECs ni tiak-r hifch, 
clra, 4 ish, hickor), poplar, and walnut. The 
hulk of the virgin timber of the noiiherT} forciit 
lia^ been cut, ,imd snnie himl hu+ been cleared 
for farmtog^ but ihcre is a large amotint of 
i^'ond grewiK. Since it near markets, ihi? 
section* which hsu much norEagrkulturul land 
and lavomhle condniLins tor tree growth* should 
serve as one of the lircjil pemianent fores! 
areas of Uic United States, 

i'eniml btttdmnHis. This* the largest of the 
forest regions, includes tlie Piedmont aieu cusl 
of the: Appuluchiat! Mountsim^ and tiic inter¬ 
ior region west ihi^se tncuinuins, k e^tenc!^ 
}icT0%^ Otiio LEnd the southern Grciit l.akes sec¬ 
tion to the treeless prairies of towa* south into 
northern Alabama, and ^uthwest Llirough Mis- 





f igurir i i^3 Large wik tnex in ti \irgm itimii rt/ hiirtiwiH/Jj, Spring 
SitiTr Park, HfKf.iter \aliunai f^rrst, IrHiimm, SmntL of umher of fhts 
qjailify urt djificnh io find^ {Photografh, roanesy oi fh£ US. P^fe^i Sen'- 
icrO 


som\, Art^inisas, and! ca^icm Okl^cimj "Hie 
origin ill fufCi^T ^^m^iijsliid tif mixed hardwTHid^s 
o\ gTtf+if CTornmcmnl value, including imk [Pig- 
are I 1^5 afih, dm, cherry, beech, maple, wnS- 
Ttiii. |>opbr. bas^\^ood ard liiekory. ivith red 
and blacL giini^ and svcJJJiorc tii import am 
trcc5i Jri the ^tJulhem purUun^ ]{jrd^^ciud< in 

|l[inoi^ and fowa were largcJy resirtded !*^ tna- 
tixniland-v dofig >[redm%= with imciHlrcam up¬ 
lands chiefly ctHcred hy tall prairie gru&sev. 

Much hardwood Eorc^f hm been cleiiped 
from the fertile pfairrs and rollinE hills, lo be 
rephiccd hy pKXjucEivc rartiis. Muny farms ^adl 
maim ait] svtschJ lots, 'Afhich ct^ntain Ihree- 
loLirtli^ of the rciiiainin^ vvoidcd aercitge The 
lafgv^l forexi Inlands aic in hilly seething The 
hurdwtxHii inc viilujjhJe ftir the manufaciare 
tif ^iieh gpiid^ furniture. inictitJ'r fini^ihing 
matcriiiU^ and ’spoils e^uipmefiT. 

StHtiltern ffw’f'Tf regfrin This region extends 
from southetLSt Miginia to eastern Tcjtas and 
includes aJl Uie Allantjc and Giall Coastal 
PI-11 ns wicslwarJ through Louisian^j, 'UJuthern 


Arkzitif^ai, and the southeast comer of Missouri, 
Rofida is also included except for ihe so a i hern 
up. ChnitiTie cortdltlons^ wiiJi a long iirowing 
season and plenty of mini all, favor rapid free 
growth: hence the SouEh is and should continue 
Eo he one of the mosi iiii|Hiriiini timber pro- 
diiecrv of the United Staler i Figure I l-6t. 

I he domimmt forest rms growing hen; con¬ 
sist of dilTcrenr types of soutftem yellow pines. 
inLluding longtciif, shish. and foblolly. Cy- 
prc!^- red gum. oufc. sycamore, cottatitvLK.id, 
elm. and othei trees grnw along rhe moist river 
bottoms Inland 115 the elevation moanls toward 
ihe Ptcdmorn Plateau, die tfiscs arc a Tiii.xiure 
ot hardw(>nds with shoriknf untl other pines- 
Longleaf and pine arc sources of tiaval 
liforc^ ai^ well as timber. Southern penes are 
also used for the maniduclure of krah paper. 
Subrropical irees in Hourhem Rorida cover loo 
small an area Eo be of commcrcaal importance. 

Piiilos On the 'Cmituid Great Phiiu^ the 
otrly native trees grow In narrow corridors 
gallery forests i of cottonwoodv along llotid^ 







IIiram rcitUy m in!€^ tmlfptmd at Crasjfn, Arkim- 

sOf * SUtie ftcuvv luv! iff hydfoi^ifi'ii'k pm'ff dt ihii niitt} 

8urn*'r tU k/t ^ UMrd n* diiposi: 0 / n-ouil hy J. 

Pnfjt-r i^-S, Fvr<it 


phiins tK>rdflrLn| tbc l^irgcf ;md n tcvi 

^[ynl^d jtiniper? in the batlFaniJs. llecait^e of 
gtC4ia-r rsiinfall, outlving run^ta ol ihc Ro^kEcs^ 
like t)w HilU^rf &juth D^iksTiLi iinU «!v> 

erai moiiiuzim In ccntriil Monuriji, vup 

port forest '"^^^iAnds" of lc»dge[Kik fine and odier 
w.>ri\voods. Jn gcfTer;il, ho soever, the Great 
Plains never hod mi)' considcrabie quatislly of 
liiiefu] timber 

Rmiy Forests Of this region 

e-Hicnd from o north ol the Canadiafi 

hnrder the whole vsLdih oi ihc Lfniied 

Stales and southward *nio Meiiivtn they i^an he 
divided conveniently Lilon^ tlte soul hem lw>ufid- 
ufy of Wyonnng into Hurt hem and sour hem 
RtKkv Mount u 1 1! forests, Ihe trees art limited 
mainlv to ruinv und snowy nmuntum slopes, 
hijiti vullcvs, and elcvuied pFatcaus tower 
pkieuLis and valleys, like the surroixnctiiig 
pkins, suppiifl nicidy ’su^chrusli^ stumed 
ceduiv Of I homy bftiiih- 


fhe prineipal tree species in the Rocky 
Mouniajn and platt^au eoimtry Is the pondcn>^a, 
or w'esiem yellow pmc. so drouehi-resistant 
tliLLt ii can suivivc wlih ji minfinll os low as 15 
fnehe^ unnuidly (Figiitu lJ-21 Lodgepde amt 
Cither pineSt uind spruce tlominiiTc the 
higher inoujuains; The Northern Rockies^ c%- 
peiohy ihc niouniams of Idiiho, hove impur- 
Lmt fort^ts of wesiem white pine milled wilh 
lurch (tiimnriick)p lirs, cedat, and other coni- 
Icrs. 

(re.Tt CiHisi. From ihc Cascade Runje to 
the pacific tn western ashiiigton and Oregon 
gfiius tlie Douglas lir forest. This conijlis the 
Lrgesi; imiount of vk^n '^liinding tlmhcr re- 
nijjjiing tn the country (Rgure Cedar, 

U'cstcm Ireniloek, Sitka spruce^ irue Hr?, and 
Svo/nt muple. aspen, and oak lire ussoeiattd 
with the Douglas fir. Chmaiie coiTditu>ns arc so 
lavonible far fore^i gtnwth tliat the board fcni 
ol" timber per acre greully eiL'ceds that oi other 
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foresT regions in ihe United Slates or Cunuda, 

Ffom the Oregon boundkiry southward to the 
Golden Gate ocetirs the rtdw<iod forest in a 
band oniv 25 to 50 miles wide, exposed to 
^hund^uiE ruins and fogs of the PacLfc. ini and 

FORESTRY 

Successive Timber EvpJoiiBtion tn the United 

Stoles. Jfit Sorthrau, Tlic iiiih^ition of 
foresi fe^^urce^ depend-^ primurilv Etjxut ac- 
ecssibillt) of the forests, she kind and character 
ciF the trees, av<iUable iran^portalian to mar¬ 
ket, chmatic conditions, and uvudabte labor 
supply, 

Dufjng ihe colonial period and (or ncarlv d 
century thereafter, she lortfseosiern United 
Shtte& 'iupplied most of the demimd for soft- 
wood lumber. Here wsiterways. gave access to 
virgin forcrits of white pine; logs tvcie cut in 
winter utid hauled over the snow to the banks 
of streams. In spring ibe fogs wore floated 
downstream with the floods and sawed into 
lumber in towns Me Bangor or Augusia in 
Maine and many ’tniiilier places (Figure 11"7>, 
Commerrtiil while pine in the norlhcaFtem 
United Stutc^^ is prjii:t1ciilfy cutting spruce 
for pulpwxx?d now constilutes ihc principal lor^ 
est operalion. 

Th^ GVi'fif; Luke states. T\m seclion of the 


foresis of California are mainly $ugar pine and 
other conifers in the Siertii Nevada and die 
highknds of ilie northern part of the state. On 
the western slopes of the souihem Sierra are 
scattered groves of big trees* or sexpjoias. 


country became importani far its lumber pro¬ 
duction following dedme ol the industry in 
New England, New York, and Pennsylvania 
after the Civil War. A magnificem staoi) of 
Tvhite pmc covered the land inbutmy to the 
upper Grtui l^kes, and I umber men migrated 
to Michigan, Wiseoitiin. and Minnesata. Num- 
eruus streams permitted mpid eKploituiion of 
forest resources, whicli were considered in¬ 
exhaustible Preferred locations for saw.tnills 
were at mouths of rivers entering the Great 
Lakes, and the lumber was distrihuied to con¬ 
sumers from Chicago ui ether lower lake ports. 
Riifts of logs went doim the St. Croix and 
Wlsconsm Rivers to die Mififissippr and were 
fsawed 0 * rivtf ports downstream Eo supply lum¬ 
ber for building the prairie towns. Ssisfnaw* 
Bay City, and MuskcgoTi in Michigan^ Green 
Bay and Oshkosh jti Wisconsrn. and varioLis 
towns m Mjoncsota were among cetiicrs from 
which cume (or a time the world's large^ii pro- 
ducuon ol pine lynibci. 



Fi^iite Ik-7 

(um in th€ mpiih of ihc^ Si. 
John ^ii“rr, A/aiJir. 
graph €Ourtti\ of rh* U.S. 

FvfrtSif A'nYi'icr,) 
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Suppliers of limber abcmi ihc upper Great 
Lakes tvefc so accessible and etploitnijon so 
rapid and co^lplet^^ that ilie area tvys logged cir 
in less ihan a luir-ccniiifv. The US, Purest 
Service estimates only 3 per cent of the sav^ 
Limber of tho Union is kfi in the Creiii Lakes 
res^ion, Mosi or the oriemat forest liind has been 
devusiuled bv c;tre1tss logins and by foresr 
lirci The pine is nearly gunc^, and large areas 
an? nunresitxking or arc covered with scrub 
oak and .ispen Here charred artd decayed pine 
stumps show where die vimished foiest stmd. 

Cemmt hardwmd Cutting of this 

excellent timbered area begtsn with rhe first 
SrctdCFTicnt of die region^ which lay Ifieiweert ihe 
To rests of northern conifers and soutliem 
pines. The soil was fairly fertile, encouraging 
the dearing of land for agriculture: thus over 
wide ureiis most liardwOvnJ forest ik clcitrcd and 
only smnil remnants remain i. Figure ll-5>. 
^^uch of the hardwood region is now too im- 
portunt for geHerat Jaraitng and spcciuiiy crops 
m pcrinii reforcstaiion, fnr hurdwoot!^ gener- 
ally require much more lime ih^n softwoods Lt> 
reuch markerable size. Most of the Eree$ left 
arc in farm wood lots. In Ohio, Indiana^ and 
littnois. these often coiuoin smiil! amounts of 
hardwood timber of *ionie corpimcrcial imps>r- 
tunce. These wood lots also provide supplies 
of hfcwotKl* mine props, railroad ticiS, fence 
posts, and vome m^iple sugar and sirup^ No-rtli- 
eastem Ohiy farnterSj like those of Vermont, 
regulnrty tap the m^iple “sug+fr bush” iii a 
source oi income from then wood 

This rnrc^^l area provided valuable ItiinbeT 
foi furniture, lluoring^ interior finishings WMg- 
otts, barrels, bnuitx, and 01 tier wooden manufac¬ 
tured an ides. Many woiKlwnrking phints were 
estsiblished near ificse supplies of limber. 
Among the fumiturcHmaking centers are the 
edits of Grand Rapids, Michigan, uitd 5helhy- 
ville. tndianu. Chicago. Skuith Bend, Ftmt, and 
Detroit were famed for wagons and carriages 
long before iiutomobiles were Invented. Louis¬ 
ville. Kentucky, in miintifacturc of base¬ 
ball bais: Sr. Louis makes bowling pin^ and 
iitkys. 

Fiftihrr 'ihift pjf ^hr Mmry. Having ex¬ 


hausted much of the resouftes of the Greut 
Lake states, the lumbermen moved stmthward 
til the virgin pine forests of ihe Gulf and Al¬ 
lan lie Coaslul Plains and w^siwurd lo the 
Pacifk TodiiV the Souijl and the conLiin 
over 78 per cent nf the miiitining commi^rckil 
timber of the LTnitrd Staler. and rail 

transpcirx make norlhea^irem markets acccvsible 
to the South, bur both rhe Rocky Mtnintajns 
and the Pxicific Coast areas ate distant from 
large consuming cenler'J. 

The SiJiiih, Cundition^L for lumbering In the 
South were dilTcrcni froru those of the Great 
Lake states nod New England There wits no 
snow to serve as roads in winlcrt but Uiniber- 
ing operations in the rurher ojveo lorcsis of 
veOow pme could be carried im thnonilLLiut tflc 
enlire year. Level or rolling land favored iJie 
building of togging railroads imd use of niLt- 
chinm (Figure Ii-6J. Mill town^ develo|ied 
bpth nn the coiist t Btunswkk^ Georgia i and 
uT mtcrinr centers (Msmiou, L^misiuna y Fur- 
ehorntoro iho long growing sea.son and ahwnd- 
jnl rainbill make posiblc rapid gnrwlh of trees 
uTid perpeIuuiiun of tile industry Lntonunaiely 
large areas of fore^is lujve been dcsEruciively 
cut with no thought of keeping ihein produe- 
tiv-c Supplies of hardwood cspcciiilly ffom 
Kentucky and Tenne ssee are used for f urn i to re 
making, as at High Point and Gasionin. Nonti 
Carolina. Furniture making is also of grow¬ 
ing iinpotianec in Tennessee and Arkansas. 

YVn* It'Vir C'f?u.Tf. Tn ihc Douglas fir forest 
of the Northwest ami Ihc timhertund ol north¬ 
ern f*jliJoriiin dimatic conditions are favora- 
b!e boih for growth of dense stands of large 
trees and for logging during mosi of ihe yc4ir. 
Tlie enormous lilze of the firs, cedars, and red- 
wmuL led lo uveoi inarlunery in loegmg oper- 
iitbn:<i (Figure ILS), Railmnds, trucks, don¬ 
key engines, spar cmcrptlliir irociur^, and 
other loitding devices urc utilized in deliver 
logs to The mitls, Here lumhct sawn *it a 
faster rate than was ever known before* Saw- 
mtlh arc so large that n single plant equipped 
wiih bund saws can cut Iwice as much 1uml«;f 
did the circular sows operating in idl 
the milb of ll;ingor when in iis prime. 
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humfiUt^ flidf 

lilmkii, Vithf^n^rjui. Thn o 
Ayfonw f?.f ‘Vfii \rtui^rptihtr\ 
hg^Tt^iCr'' ii^id h thii tfuthi^d 
4( fv pi>mhU ic> ^}n fi/ixf- 
iffrinji tn pku'ri fur fn^Mn rml 
or hi\{htriiy i 

^wrJi n u/ f/tr Ca!^ 
tfpiltiir I ftiiviv KTo^jHjTra^ 


ceni in ilie Wcit, 23 per cent in the South, 
aiitl 22 per cent in the North iind Voriheast 
( Table JJ*I ) Hie ^taitd of saw Timber was 
l,9(iS blllicin tkjard f«i, iliv'tiled mro aboji 
per rtnt soft\^-ood<: ;md 20 per cent haril- 
w,x5ds. This ligure represent^i 40 per cenl 
standing saw tinilscr ilijn w:ii repoitct 
1909. but 23 per cent more than for 
Tile liunbci cut is uhout 48 billion boartl feet 
uTinunlly {Figure ll-yi. Tlie entire dram on 
the volume of all timber is over tO.7 tnlllion 
cubic feet. Of this, suivcd luniber accounted 
for rme-hidt. lue) wood for Ifi per cent, pulp- 
virtod for ll> per cent, and tics, posts, poles, 
;oid miscellaneous items for 15 per cent, In 
in Sect* tilled 5 billion board feet of 
saw limber and fires abt^ui I hilfimj board 
feet. In that year the total mctnalitv on coni- 
merdal forest hind was esumaicd at nearlv 
3.4 million cubic feet ot timber ot which about 
a (junrter wjs salvaged lor sale 

The Forest Service estimaiei that under 
present cunilliions of growtli jnd cmrini; our 
forests can go>w only 80 per cent of the re- 
tjitired stock to -lupply our future needi for 
limber hy about the year 2t)0n. aUliough 


In the Northwest the greatest lumberHwiw- 
ing towns have the advantage of tidewutci 
locations. Logs are brought by water, rail, and 
truck lo mills from forested countrv inland its 
fitr as Tot] nules aw'uy. Among the lumber- 
suwing ports ure Tueoma, Seattle, £vercit, 
Belllfighum. Longview, and the Cruys Harbor 
cities td Abeidtsen and Hoquiam in Washing¬ 
ton, Fori land and Coos Bay in Oregon, and 
Eureka, California. Inland cities like Eugene, 
Bend, and Klatllntl! Fulli in Oregon and Lew- 
laton, Idalio, are also iniporianl in the indujr- 
try Oregon, Washington, and Ciiliforaiu lead 
in output of lumber. Many pulp lhhI paper 
mills utilize the spruce and some inferior 
wiwds for raw materia L \^'ustE from iiianv 
sawmills is also used for pulp, .feme of the 
best clear logs of Douglas lii are made into 
veneer and plywnixpd, whkii find wide use in 
furruiure and construct ion work 


Stond and Cut of Timber in the United Ststaj. 

A survey cf forest resources in the L'nitctI 
Smies by the U.S. Forest Service showed tbm 
the total stand oi timber in 1953 was 499 bil¬ 
lion cubic fccL distributed us folKiivi; 35 per 
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growth of umber nearly equalled the exit dUT- 
tng ihe 1950s. Tlvis indiciites urg^nr need for 
improved htmHflng cf Oll£ foTCSlfi- better IlKin- 
jgement of priviiiely owned fprcsl resoufi^s 
irt ihc Saudi anti the Sodh Is espceiatly needed 
10 ensuTt: Ihul iho^ iregion^ mure ne^irty ap¬ 
proach fheir grr^wth capadiy. About IS [>cr 
cent of rhe nntion s comincfcial forest latid is 
owned by industry and 27 per cent by govern- 
meiit. T}ies€ tiaiberLmds are managed besT- 
For the con^erv^^ktionb^t, tlic hirgeist pri^ihTem is 
presented by the 60 per cent of la rest litfid 
held hy 4.5 nnllion private owners* of wbortt 
3.2 miLion arc fiirmeR. Ttxe siiunttafi regiiid- 
ing hiirdw^tx^jK. tniiTprising per cent of the 
nation's totyl siaod of saw' timber^ ts particu- 
hirlj serious because ihis type of forest grows 
?5o llic hardwood fnrcsis are about 

evenly divided between the Nortliem und 
Si I nt hern .md arc being depleted rapidly 
in badi negian^. 

Norfonaf As an aid to the citinM^fva- 

rion of foncfiis.. the United States created the 
first forest reserve in but most nalionaJ 


fonjsls (as they were renamed irr 1907) were 
established from the remaining areas of pub¬ 
licly ownccf furest land by Presidetit Theodore 
Roosevelt ^uon aftcix lyDO, Since ttie Tiiorc ac- 
ccisiHc forest land had already passed Inio 
privale ow^nership, ratrstt national forests were 
finii located ir remote mountain regions of (he 
West Jn loll Congress passed j law permit¬ 
ting the government la buy land; ond by ihjs 
method and by gift fofcsi hinds were ac- 
(juiicd and naLlanii] forests established in tbe 
WtiJte Mountains^ Appalachiam, and tnmiler 
areas in iJie Great l,ake states and O'^arks. 

Gross iirea of natirmal forests m the -iK 
stales is appno^rilately 2lS million itcres^ hut 
noi all the inchiiied bad has comniercbE 
Stands of timbi^r bct:^±u^c large areas of mfc- 
iior tree types occur on high mountains within 
naltona! forest bu undarECS. NaiiOniil fores is 
include more than one-tliiEd oi the fore'itcd 
area of the United States (Figure Jl-I I hat 
less than uite-diird of the standing limber 
National in Alaska i:avcr ncart) 2f 

malliori acres and contain Ihe best tmiber m 
the teffjTiijry, 
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Nniiotid (cTCin v^etc created ''for the pur- 
pojic of M?ciiring favorable condinons of wa- 
tenlows. and lo furnish a caiitinttous supply 
of timber for liie use and noeessitte^ of tlie 
dti7jeiis of die UftkeJ Stales" iAc\ of June 4, 
1897). By directiott of ihe Sectciaty of (Agri¬ 
culture when Jiiitionul furcKtst i^erc placed tm- 
der his ^ditimistraiicm in 1905, ""nil land is to 
be devvUed to its most productive use for the 
permanent good of the nhole people, and not 
for Lbe lemporury beDCTll of indlviclijiils or 
companies, . , , and ^shere conflicting inter¬ 
ests must be recondled the ^uestjoti v^iU uJ- 
ways he dedded from the simsdpijim uf the 
greatest good oi the greatest number in the 
tong run.^* 

Nhtional forests have miiltipk piirpiases and 
uses. They urc o source of ineome, since tun- 
Ivr h sold with she requireiTient th^i logging 
mu!it be done in specified ways to ensiUfc per- 
pettiatiori id the forests iind reduce ftre hu£- 
ardsp There is a very close trhiionship be¬ 
tween imtitinid forests nnd Endustriuli agricul- 
luruL and domestic cons timers of water. Most 
great ciLies and irrigaiion projects of the West¬ 
ern stiiteti secute waier from mounlain areas 
included in the naiiDtiaJ forcstt. The Great 
VuMcy of CalifEitniu* Ynkimu unJ Wenntchee 
V*dleys in W'^shington,. and irrigated sections 
of stmlhcm klnho and Utah are CKUinples. 

T’orcsts has^e great value as protectors of 
wjiiccsheds; they help preveni floods and sup¬ 
ply water for power unif niuiticlpal use. In the 
L^asln national forests cover the crests of the 
AppalachiunN and Wliite Mountuinst which 
include the hcadvv«iLers of many streams used 
tor hydroelectric pcjwer and industrial and 
domesde supply. More than l.fKK) cities and 
lov\n5 in die Untied States obtain all or jnosL 
ijf Lheir whaler Itom loureCi in nationu! fotests. 
HiLamples include Angeles, Denver, Ogden* 
P|y)eniK, Lillie RolL, and Pojibnd, Oregon, 
lij supervision and control over livcstcpck na- 
lional foretiii furntsh much summer grojirng 
for sheep and cattle, yet tinibcr growth and 
watersheds are protected. 

To :m lncrc3aLng degree, naticihAl forests 
iiiivc liecomr samnjer pla-Vgrounds^ Ihcrc are 


90pfMX) miles of stceants in naticnral forests, 
which provide sonic of ihc best fishing in the 
Lmted States. 

Timber Resources of the World. The confi¬ 
ne nts have foTest rescuifcss of grcEii diversity 
as the result of such factors as climate, relief 
featiircs, a mo Lint of fomicr fEircsIed land now 
cleared for farming, extent of e.xptoitatiofi 
forest resources, and dillcrctices in types of 
ircc^i .Authorities diflcr widely in I heir esti¬ 
mates of fojcsl iircas of the wotJd; estimates 
the volume of limber differ cv^n more, be¬ 
cause detailed in formal ion \% not available for 
many regiems. .According to the U,S. Forest 
Service, the forest area of the world is yp- 
proximoidy %mti million acres (Tabic: 11-2), 

Lumber and other timber products are gen¬ 
erally i|ulie bulky and form irnporuint items 
for both domcsltc iind foreign irade. This is 
readily understood, for soiirces of supply are 
often remote from consuming markcis. 

Softwood^- The loigu and forests located 
withm [he ureas of west-coast marine climate 
Lire mnde yp principally of t^ifivvooda; they 
’Supply Jurge quuntiiies of lumber and pufp- 


TAeil M- 2 . WORtP FOREST 

AREAS, .^frr-F C.S Vin^sl Sm irr 


Areat 

Per tent 

4if lefof 

Umied State^i anil AldtLu 

>i.l 

CsinaUij. NcwfotinUhind 

*>.} 

>fexicO. Central America, West Icutjei 

2.4 

South America. 

20.0 

U.S S.K., Europe, and Asia 

26.2 

Northern Europe 

15 

Western and Cenlral Europe 

((.7 

Eastern Europe, except L.S.Jt.k 

O.B 

SouthcTn Europe 

0.6 

^fiddle Eam .iind North Africa 

T 1 

Cetitral and Sennh Atnca 

14.1 

Easi IndiD and l'hihppin& Islands 

3.1 

A^in, excepi Middle and U-S.S.R, 

Auviruliid^ New' /rtikindp Par die 

TtM 

Lslnmk, and New Gurneu 

1.5 

T«tat 


’ TpuI forcM niea, million ucict. 
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m.o£h! in \Qtih Amcsricii :ind in Europe, Tuiga 
liinth of Siberia tonsiilulc an iinpartaiii re¬ 
serve qf sofi\vwd for lumber aucl pulp\v<xMl 
for export anti future use in the Soviet Union, 
New Zealand. T^smanio. and southern Chile 
produce JTiiEior flinuunis of sofEwotnE although 
rnic conifers arc nai native to ihc lands of ilic 
Sourhern tiejnisphere. Humid wnim temper¬ 
ate or suhifopk'u! regions, iit our own 
South and rn pans of sourheasHm Brajif 
where The so-called "‘Paranu pine"' grows, hiu^ 
extensive softwood forests. SoftwfHjd?? also 
grow on the mountiiins of the Northern Hem¬ 
isphere in instances where they extend into 
lower tnlitudes. 

Foreign fiaiions havhig brp^ reserves of 
conifer^^ that is, sofiwtKxtT are Canada, the 
U S.S.R.* both European and A?iiatie^ and 
Northern Europe a round the Bailie Sea in 
NorwaVi Sweden^ Germany, Foland. and Fin- 
Itmd. Auvtria, Suitzerlundr and Romania also 
frave extensive pine foreslsi. Some vo/twood is 
nvnitable In Cuba^ the Biihuniiis. and in tiue 
niounia.Lns of Mexjco. 

Ti^mpcfiite htifdwood^. Lund that sup¬ 
ported hurdw'Oitsd toresis in the midlutitudes 
generaJJy posscs^cl fciillc ^ojl iind a favoru- 
bk elimate. In VVesicm ahJ Central Europe, 
the eastern United States, and nortliem China. 
a^^ well as in JapuH|, KoreaT Mtinehuria^ .md 
souiiieasicm Siberia wide areas of thi'^ type of 
Eorest tiiTul have been ckured for figrieahure 
Hardw'ood is exponed in some volume from 
the Balkan doumties, espcctaily Yueosinvja, 
and local supplies are cut in Western Europe. 
A liide hardwood grows in the liouthcrTi An¬ 
des. Australia paxluecs only hardwood lum¬ 
ber^ prancipaitv from various varieties of eu¬ 
calyptus. 

TnipfCiil haniwtMd^. fn the tropical f^in 
forest many kinds of bardwood trees flourish, 
but logging h difficult nnd expensive. Heat 
and humidity rtiakc labor less cfbcienL imils 
and roads are difficult ta clear flimuyh the 
tangle of vcgcfaiinn. and much timber is re- 
mure from seapoiTs and rivers t Figure 
Species of trees having commcfciiiJ value Jo 
not exist in solid sunds a^ m the northern 



iS-lO f m^Tar hauhn^ a 
tojif i;i iropk'fti runt fort'if m Ct ninri 
inmoi^raph, cot-'j'fay i>/ fhe Mahagtmy -l.wnu- 

f(£JU. /JIC. > 

ceinderous forests bnt ocair widely pcatlcfed, 
making it hurd to find .md cut desired timber. 
Some cabinet woods and other special Timber 
—maliogany, rosew^ood. te.iit, jjni eboriy-= 
ctmic Iwni the tropics, but today most acoe^- 
sihk commercial forests of the vvorld ^re in 
midliJiLudes of Ihc Northern Heiui^phere. 

T repicul rain forests cover large tineas and 
unquestionably contEiin much umber of spe- 
dies which have not been popularised. Fur- 
thermore bee growth is rapkk and ii is 
sibk that fotesii might be so m^inaged as to 
incftuse reproductmn of irises that urc kn^wu 
to he usefiil and to reduce Ihc number iif un- 
desiruhk trees, fr future our own coutUry may 
huve TO depend upon The tropics for much 
our needs for hardwood. Hence, utihioitiun of 
trupiCLd hardwoods presents elmlJengc to 
Imuberuien and users of wood. 

Warld Rdiources ond th^ United Slates Sup¬ 
ply. Tlie estinruted million .icres of the 

world's forested lund h di^trihuted aiiumg die 
continents in the following proportions; Asi;u 
28 j.v:r cent, Si^ulli Aiiierka^ 28 ix:r cent, 
North Aruenca, per cent, Africa* II per 
cent. Etirope, 10 per cent* and Australia. 4 
per cent E Tabic [1-2T Uf Lhe w^oiid's forests, 
L^inifer^,^ ntwv l?eing rapitJly exploited, cover 
about 2,6b(^ million actev* teinpcrutc hard- 
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wtxxii, 1,200 nriillion acres, and tropic^U hjtrd- 
wwhIs, 3,640 million acres. Faiare 
of ihc ^odd supply of sofivvoodi inijsi depend 
on conUerous forests ol the U.S,S,R. and on 
hardwwdi In the tropka) evergreen forests of 
South America and Afnea, 

Tlic United Stated normally cuu much 
lumber per year as the reist of (he world com- 
hined. suggestin| ihe rapidity ^Jth whicli our 
forest resouivres are being depleted Yet if ivc 
get aD commcrciiil forest iunds under good 
niiinagemeut nnd keep them productive, we 
can continue to pitnluce on the picsem .scale 
ot ill even a greiuer rate. SkveriHelens, since 
aimiol drain on Unired States forests in niosi 
years exceeds annual growth, there Is eviJeut 
need to udopt a sound coitscr^diion policv for 
both public and prii-ate Torc^it lands. The an¬ 
nual increi4*e of nearly three nilUion f>ecple n 
year tn ihc United States, with the resiilTin*^ 

■ D 

JcmiiRd F£}r over one niillion nc^' hc^me^ an- 
nually, makes conservation psinicularly nec¬ 
essary. 

.“I Urrext f}rt>grcun fat the Vtuted Stak'n. A 
sound forest progrant for tlic United States 
iiivoivev both shiirt-rajige and Inne-range ac- 
itvrEies oriented toward babneing national con¬ 
sumption and die growth of Ffriber. At pres¬ 
ent there ii> sufTtcient forest land lo grow all 

fO(t£ST CONSfBVATJON 

Natural Enemtei of Far^tts. Many fialund 
cntiscs lead to depict!nn of forests, though riiim 
k the greatest desiractivc ngcnl in the world 
today, In jt condition of nniurc it is obvious 
that destruction by natural causes must bal¬ 
ance the growth of limber in a mature forest. 
Among Chu.ses for losses are mseeb, [ungus 
diseases, bre, wind, animals, winterkilling, and 
drought. 

fM.itifti, Damage wroughi by in seas in Ihe 
tontst is estimated to destroy timber worth 
man) millions o( dollars annually, tri 11^53 
athjut 5 billion hoard tee) of saw timber were 
killed by insects. All pans of iJie trees are 
subfcci 10 insect uttiiek. Srreds miiy be eaten 
by tiij|£«ts, cone beellija, imd larvue of cer- 


Ihe timber needed, provided that the forests 
arc properly m.maged. Any elfectivc forest 
progtmn for our country ntusi include the 
private lands, wtiicii cttiiiprive aKmt 75 pet 
lUint of our 4 b i mtlliofl nerts of commcrcint 
forests. Only a stun has been itiadc Tn reach¬ 
ing the 3 !-i: million farm wood lot owners. 
Education mid demonstration projects would 
be helpful in this Geld. Some slates have 
suhstiluied a severance tax for the usual sys¬ 
tem of taxes on land devoted to growing tim¬ 
ber. This encourages both planting of trees 
and better handling of existing wood lots. Co¬ 
operative sustained-yield units may be the 
solution m certain ureas. It mav be dciirnble 
to esmbljih beueDt payments for forest caij- 
scrvulion, as Is done with soil conserviiiion. 
Mennwhile iind, as quickly as possible, some 
3 ', million acres of puhticly ouned hind that 
is partly or wholly denuiJcd of forests should 
be brought into produciivc tondiiiun by plant¬ 
ing. 

Essentia], loo. is moTO effeciive protection 
against fires, insects, jnd discuMrs in forests. 
Certainly forest rtscan:li and disseminmion of 
Inform a till n cori«niing forest problems will 
assist I he development of forestry and Ullli/j.- 
lion of (orest producTls. 


tain mil I ft s, Cinibs. weevils, and beetles attack 
tbe secMilfng, iaipling. ami roots, bark, limbs, 
imnk. and foliage of both young and old for¬ 
est trees. Wiiod borers work ott sound trees 
by girdiing the trunk trt liic i nne r bark fcam¬ 
bium layer) just under ibc outer bnrk. Jt has 
been estimated I hut, during outbreak periods 
between iVf? and ty43. the wesicrn pine 
beetle (f igure 11-11 > h»s killed 25 billion 
btiard feet of pine timber, t.osscs were nearly 
equal to the cut of pine luinbci’ for the pe^ 
rimt. rhe pnderosa. nr western yellow pines, 
lire nii>si subject to attack by this pest. 

Hatdwtkid trees hav^ their own Jnsctl emir- 
mics; locust borers wreak much harm in (his 
iy(3C of tnfc CalerplUurs of the luvsiK'k moth, 
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j^vpsy. br^iwtiittiU ijni oibi^r Jiioths. &awfly 
IjiTvJe, and adult muy injure co- 

fiifcni ui^d br^iudlcaf by Jcvtiuiina Toit- 

D£D and ihereby weaken!nn iree^ and farnie- 
umes killing them. Aphids ami variim^ scide^ 
suirk jdices of planis and arc speciut enemies 
^,iJ idiudi: and fruil trees OvermiUore irees and 
diimuged bv fire or ^ine oihtt cause are 
cii^y prey for insccis. fnscct^ tlmt JcUl uees m- 
the fire hazard and mati! nee ftpro- 
Juction and reforcsiaiion more diFfii^utl 

InsecTs preying on forests ha^ic natural ene¬ 
mies Hot riomiiiUy keep them in check. These 
include mitci. birds, rodcnis. other insects, 
and htieleriai 0( fungus^ discuses. Wlien a pc si 
increases in nMniber$i ii'^ enemies uLso tend 
to increase and ultinudely t’onirtd it Wood- 
pccleni, nuthatch e^i, ;ind waibler^ are iimong 
the birds feeding upm egp., larvae, leule, 
iind other Insects. SqurtTcIs. shrew^^ atid mioe 
eat iasects^ espcciciily in the liibertiating pupal 
s.tdte^ Sprays niuy help to control pests in 
cuiiiviLied or shade liees* .md uirplunc spmy- 
ing of fores! irees hay done successfully 
For example, in Idaho alone nc^Lrly ■AOeS.iXH^ 
acres were sprayed ugainst ihe (ussock moih 
tFigute 11-121 In iQ57 much ot northern 
Vancouver Isihiind, m western Canada, was 
sprayed lo contiul the spruce bud rtorni and 
orlier pesis. Cutting and tnittiins of infested 
trees also helps prevent the spfcail of setious 
insect epidcrnks. 

Trcf diseases. Fungi wipfk rnost huvoc in 
mature lorests alii sough they serve a useful 
purpo^ in helping to cau^ decay ol TAllen 
timber that might otherwise acciimulatc to an 
c.stL-nt ihni would indeasio the fire Jiasrird and 
nnght inlerfcnt with naiufal lesceding, Fuiid 
repix>ducc by meanis of >pores catfi^d by 
wind; they rmd entrutice into treo ei^peditily 
ihrough injutied brunches of broken hark 
Prom these poinln id infcisiaiion the disease 
spreads until the wood k softened amJ de¬ 
cayed iind become* worthless for Itiinber. 

Certain special disenses of trees* usiitiJIy 
imported from abroad where the host species 
may have dcvctopcd immunity* have pmvtrd 
very deadly when introduced inio Amettc^i.. 



//-// Wcsitrn pint irwr/ if.i 

tii^v fo kvfn^d. Thh i/iirecf /J4J.T €tinsi^ /err or 
th€ of Iftu UiUtcd ifUitfitru- 

tion, roifrfrjry t>f t/je US Foreu Stn^lrr ) 


Figtirt //-/2 SprayFy juktrofl li? 
coaiml f<rri^i m thr rnifi/if^ir Hocky Muim- 
uiirir. (Photographs riTWTfc^ of the US. lon^si 
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fi/ ihi' Ouri'ii f'Jm’ r»fi--xi<tftvnt -^rivjr quurnnfinrd 

fn i}i4^ ji: j/ioMVi fti ifirir itifiU ^qimr^ mil^}. lUseij^d orea hi JiWimryt 
i946, iJS.659 sqmn* Mfc^} w xlumrr by iiou htrt^j urea in Novem- 

ber, 194^ j.i by {A4lapfM’ii fmm Amcfirau f^reriry ^ 

rib/jJ 


Orw <if these K the Dutdi elm dihcaie < Figure 
II-IJ) fiir which no ceriisin remedv h 
known although spmying is done cEgiiinsi fhe 
little insects that arc supposed to spread the 
ili:jcasc. A not hex mcihod h imtnediutcly to 
destroy jiD krown elm trees infected wiUi llie 
dtsCiisc in the hO(>e that Jicnlthy elms wWl 
escnpc. Chesinui blight, imother .serious in^ 
fesnninn. iVe 1 > inirtniuced from ihe Orkm into 
New York State in tfX*4, t'tiforiiiitsiBely sirtet 
quanintine mensures were not tuken^ witJs the 
resull that practicaUv all American chestnut 
trees have I wen kilted from New BngUind 
Southward I h roll ghoul its entire fange 1 Figure 

Thraughnui the nation, a datigeroiLs inftc- 
lion alTeeit the while pine (Figure U-i 5 ). 
Thiv while pine biisicf msii has 41 peculiar life 
hisiory, I he does not spread directly 


From one infected pine tree to unollu'r, hut 
only through an in termed tate host, which must 
be a species of Hibex, usually I he wild black 
currant and g^iosebcrry. From these shrubs 
the spores aguin In feel ihe white prue BlLstci 
rust spreads otily among pme trees having five 
needles In n bundle imJ docs noi jifFect ihe 
Li>dgepolc or die yellow pine, The [Use^i^e hiu^ 
spread thrnughciui mos! of the range of five- 
needle pines in the cast, north, and west. At¬ 
tempts to control wlnte pine blister rust pro* 
vide for elimination of all wiki currants or 
gooseberries in and near stuiids of wljite pjae. 

Dijtnii^4r by antmah. Animals gniiing in 
the woods can dumagc both seedlings and 
older tree^. Seedlings and yimng grow th, ciipe- 
dally of hsirdWields, often are dc^iroyud hy 
hrrmsing of hon^e$, Oiittlc. sheep, and goats. 
Animnls ma) aliiw Inimplc cun secdlinp or 
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break down young jirowtb. In the Somh pig> 
rtsol out iinil cal like inner hark of pine Mcd- 
llngj^, nriil abio ccnsiiinc seeds and nuts of 
treesi thereby preventing icproduction Slock 
5 orueiiitics tnjure liirgcr trees by nibbling at 
ihc bajtk- Trampling T>y skick tmiy injure 
lure irccs by espo'iing and i^ounding rnots 
Sind by conipacting so if so much that ruin rim^ 
til tiLsicad of bciiiG absorbed. Domestic sheep 
and gouts may also serJoasly duinagc wood- 
lunds, ReguliUlon of grazing is csscnkbl U a for- 
t-Nt stand IS to remain produciive very Jong. 
Some wild animsiK. notably the preupinc* In¬ 
jure Tree^ by ^rdltng tlic bark. Chiiinmtiks^ 
squirncls, and other rodents devour ^ecds^ and 
bcuvm arcsomettmes de^irucii vc ulong streams, 
StvrtftS tirttf oilter minor f'am&x of torem 
itijitry. Olhcf cause> vf ii.ituril dcitruciion 
nf f□resl^ indufk torniidccs tinil oilier «'ind- 
»iiiriT!s .ind lighlnlny. For example. □ greu). 
"blowdown'' ir 192} on Ihe Olympic Pcriin- 
5 ula caused a lofis of iit least 5 hillU>a boitrd 
feet of itrnber. Tfic New England htirrlcane 
ol 1938 bJew down an estimured 13 hillTon 

bcuid Icct of tJtii1?er. Deiitruciion of trees by 
wlnd^ depends on many Cuclors: Ihe s'clweity 
.md exposure iti the i^indt type. uge. und 
heiittlt of the trees, con di I ion of Ihe soil, pnr- 
tjeuiiii'ly if waier-soitked, injuries mving lo 
Ihe process of ^inhering turpeminc, weakness 
resulUn^ from Lttscci rm'aties or fungus 
growth, and s,i-ie jnd depUi of liie rooi system. 
Lightlying, iee storms, sudden changes from 
lliLiws to freeing tenypernlures, rmd c.\lemicd 
drought rrttiy kill trees 

Ferest Fim, T tic ntosT dumugiiig Of nil els’ 
sinictive agents in Uic forests are fires. Fites 
destroy umber in jiil slates of the Lnioir, ,ind 
the total riutnbcr ol ilres may anioimi to over 
JtKI.tXlO in some years, wiib .intiual nines 


Fit'll f f ./4 t.argr i-hrstmii 'rtf titUti hji cheit- 
ftiii mi/iilinz m 'bf ChnitiihruH'ftrf 'Vutkir/id 

Fortii. tit'i/riiiu. iPhoiogruffli, cotirtcisi) of the 
US. l orpn Serviet-f 



l"*'- 
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i Dtamaard whUr prnc urfihfi^ frf^*n 

a ffirisf AfasH^c^wJi’^^rr. hliswr ntsi *if^ 

inTfitf rfif^-tf fr^ex^ s^rtJUnsx dte, iPhone 

i^F^ph. <.!ouricsy of ific U.S. Fortin SL^riict:-} 

€if 30 mi I lion diilLirs or tncrrc. Sitjw^ get 
campleteljf out of sromrol and have been 
known to bum ovct more ihan u million HkTrcs 
of foretsi lanil+ dc^iiroving several biHioii board 
feet of Umber m single *'‘bums/' 

Tlie wor!il i\to% gcner.dly eome when 
weal her corujilion^ imike their conirol ^ilmt^r 
inipos.^ible tinicj^i^ ihey are attntked immedi- 
MEely after they ^tan, Hot^ dry^ windy wcLither 
furnishes idenl candiilons for spread of fire, 
fn nismy forested s^echons. when rebiive hu- 
niidity Uilh Twbw 2U pi^t cent, forest-hre 
wamings urc Issued bceuuse low hLimklit} 
caiiie* Utter on ihc forcsi Hoot to bceoitic 
highly combustible and litt^ will spread rap¬ 
idly if started, Oihcr fador^ to he considered 
in cvnitinting (rre hazaEds Include wind veloc¬ 
ity and direction, length of lime Since the last 
rain^ type of fuel nvajiabte fcir the spreading 
fife* a Ad the dryness of tlmi ftiel. VMicn am- 
dtfJoos indieiuing ^hre weuilier'' prevaJh piI! 
ckjiring of Lind by fires and burning of brush 
and dehrh from tog^ng should he halted, 
i ikewiMf cainphrei and a^moking m lorests 


shotikl be pnihibiifd e.xcept at designated 
campgrouneb- fn national forests and some 
private hinds, fumhenng operations are some¬ 
times stopped until the ilangerous weather 
condiOon htis passed. In 19^6 the terrible 
Tillamook fire in Oregon burned 6 hiUion 
board feet of lumber in two day$. It was 
stiirietl by friction during logging operational 
and it spread because of a heu dry wind 
ihroiigh forests that were ordinarily coo dump 
i(> burn easily, fn 1951, fire destroyed about 
1 blElion bt^ord feet of timber. 

it H eaiiier to prevent fires than lo 
linguish ihem once shey have hegun* Fire- 
control meajiure!i. begin with fire prevenrion. 
For once life from any enu’^ begins during ihe 
dry^ season, ihcrc is hotmd to be mucit com¬ 
bustible mate mil in ihe woods ihut will ked 
rhe Haim^ cspcciaJJy after logging opernrion^ 
have left the ground covered wUli dead 
bnmehei juid discaided trtinks of trees. This 
‘\iiish^ becomes very combustible when dry. 
Jn 'w^mc fiiUjonal forest operations loggers ore 
required to pile the tops and brush after cut¬ 
ting Sind where practicable in burn the refuse 
when it is loo wet for fire to spread. 

Ciiiisfs ut /rrw. Forest (ires may occiif 
from boih natural and humiiii causes, but 9U 
jTcr cent arc caused by mnn\ curclcssness or 
hJs Etiicni and are, thcrefoie, preventable. The 
priTictpRl naTuml cause of fires b hehtning- 
especially m the wtsiem part of the" Urtlied 
States where ihunderstcrms are not always 
accompanied by sulficknl ruin to CJtingui^h 
Ores sttmed by lighining bolts. Mure ihun 
ibree hundred iires have been stuclcd in a 
singfe day in one naibnal ffircist in Idaho; in 
one siimrttcr U per cent of the area of a forest 
al northeastern WasihingLon and no rib western 
[rJahu was by rued over because of the spread 
of hghmmg fires. NoUiifig cim be done to stijp 
iettlllan of forests by lightning, hut watch!uj 
catc during the thunderstorm season may pre- 
vcnl excessive tkstmerion. Tlic buifding of 
roads and trails ^ that n fire can he reached 
<juickly by a force of fire fighters aids m ex- 
fingiiishiNg or com roiling fires before muefj 
damage is done. Rfc fighters and supplies to 
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Lijd Them ^^fe sometimes rron&p<.7rtL%| by sir ijnJ 
arc dropped by itic^uis Of pjrachuies, 

Curulc^sncs^ in buminj; brush by farmers 
during land-dciirinij <ipcfiiiloni is im Impor¬ 
tant of fires. Thi^i eombines care¬ 

lessness by tampers ijUTokcr^ K* cause 
iKurty onc-(hird uf all lircs. In vomc sectums, 
especially m the Souibern siaies, it h the cus¬ 
tom to hunj ofl dry sra&s In die forcsi. in the 
helkf that this practice v.i|l improve the qunhty 
of I he grazing. Such ground fire> fiavc slight 
etket on mature tree^i, but by killing or Injur¬ 
ing seedlings they may seriously alTeei natural 
reproduction of the forest. FoTtunntely Sdme 
progress is being made in stopping this poor 
practice. Some finH are deliberately incendiary» 
set because ol fancied urongs* to make tvork 
in fire fightings and for other reiuairu;, 

GrtHmd rnmn /iVry. Fires may not be 
hot enough to kill mature trees, capecrully 
those provided witJi thick batk, but even when 
fire is restncied to the groxmd, seHnus 
dismage results. Ground fires kill seedling?* and 
destroy iinJergru'^-lii ihai hclp^s lo bold soil 
by retarding runolT ufter heavy Fains- Forest 
leave:^ and\tther litter* ■Alilch nipph needed 
humus and help prevent undue erodom ^irc 
likewise desifoyed by ground firo. Fven if 
fire docs no[ intmediatety kill a tree, U mu\ 
leave injuries (hat allovv rhe entrance of 
insects unil di?casj^-produeing parasites and 
fLmgi„ which will slowly kill the tree or weaken 
ihe w'Oiid. Soil deprived of humus and ds 
covering of brush is subject lo erosion Ir^ 
ferrilU) and capRcity to hold water are less* 
ened by repealed burning. The value ol I he 
!<iresi iis u home for wild life is icrtiporarily 
destroyed^ man) birds and game ammals 
perish during fires, which ylso dcsinay rhe 
naiuiat bcauiy ol forests Lbai unikc I hem ai- 
irpiciive to cjimpers and sourisU. 

\\hen high winds sKCirr during perts^dv of 
low humidiiy;! an entire finest may hccoErie 
ignitedi from the litter on the ground in ihe 
trectops. producing wtiai is eallctl q cr(.nvn 
fire {Figure 1]-T6 l Crown tiTc?ii toisilly dc- 
strov aJl smaJl p[anls and uniiujils; they kilt 
even I he Itirsesl treev tiuil staud in the path of 


ih(t llames. It may take many yenrs before an 
areu devastated by u emwn fire can again lup- 
pon ^ w'arihwhile foresr. Ground fires arc 
fought by ireoching or with ivaler puniped by 
portable engines, but the only thing thhii will 
stop u crown hre is prolonged guncrul rain, a 
^hjfi in Ihe wind, or ihe fire burning itself out 
to ^ pbec wliere no fresh fuel exists. 

ProtefUi'*n fire m foreytSu Tti help 

gijurd agsunst forest fires* in all its national 
forcst-v the government uiuinta'ujs a svsicni of 
fJrc*h>okout Stations^ placed on Ihe highest 
peaks In niouniainous ureas or on lops of 
artJflciiiJ lowers on flat lands, When a fire is 
spotted, headqiiuTter^ h notified by telephone. 
The best w ay to preveni great dam age by 
forest fires is to gex on the job quickly before 
the fire has a good start. Men and supplies Lo 
light iJie lire arc tu.'ihed to die site by foads 
and traiU tnaintajEied fnr diiit purp<»se. Air¬ 
planes are sds<k uvcij tor par mill ng forcsi areas 
and locating fires. Sonictitiicv men and Mip- 
plicv qnc dropped by parachutes from air¬ 
planes* U'igurc ll-I7)» Many private land* 
Ikoldcts and staic^ coopciLitc in nuiinconaace 
of lire-looboL^ service. Fuc liiizanj In toresfs 
can be reduced by piling brush carefully after 
logging i.-^peralionv and xil!owing burning of 
dehris and clearing of land only wfu-n I he 
forests are too wet to make thb hnzardous, 

Corelless versus Selective Logging, Too fre- 
qucnily logging operations in the Cnitt^l States 
are conducled without regard for the Tiiluro 
reproduction of forests, fn cutting trccii, some¬ 
times El ckuft sweep mode of both mature 
and immulure trees. Ciurkt^ iilrio 

ciiusc^ unnecessary injury to forcsi^, feutiing 
the fc?fcst in poiit conditiem lor mimh of more 
timber .Much tinihcr alstj h wasted by such 
lushing, which leaves about oncTounh by 
volujiic of q tree in iJic wwmJs. lfs<ful wi.KHi. 
for example, is sometimes left in very liigii 
sunups Cr In Jugv ihal uie cul Uxi ishorf I Rg- 
ufc 11-1 ft). Limb?^ and topv are gcnrniHy 
wasted, though they would make fueh hm 
population centers are far ol! that if is nn- 
profitubJe lu ship firewood out of ihe forest. 
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/wgjjc^ip. The (pr€^t e;in be myd& 
:o teproduce isself ecdUoniiCHlly by ihc use ol 
good ciutmg. nicthaik. One way^ for cxiiniple, 
Isi selective bggtng. lEi:il L^, culling nmture 
tiec-C and le^t^ ing w\mg gioivlh ,md seed jreti 
hi grim- into rimber or heller si/e. Small Lren 
can be loj^d und sawed nl a prnHi. 

Therr ciniing ja m unbound praciicc because 
ihcv will grow Enore nipidty \^pOJ^ reiiKival of 

in a I u jiid defee \ i vc trees {Figu re 11-19“ k 
Ekuupciin Forestry, Fcif eJuimpFc, generally uses 
the eiean-cultitig syatein, with phimiiig. Amer- 
ku must ua^e moreen re in lumbering operations 
in Girder to perpetuate our fore^tt^. As jxiA' 
sibte remedies, a few states w'cll as some 
European natpims require pnviUe 0 %^'iicrs lo cut 
trees by approved h^ggmg methods, lo ensure 
eslabli&hnicni of tit'tk jnowlk. Siistjiiried-vjeld 
timbvr mamigemcnT. already the prnclice in 
nutioniil liirat^ of titc Unitnd Stains, tihnutd be 
extended lo oil iuuc roresl^ anU privately 
owned htnd, 

CooMrvaiion of Timber ProducTs. IPatirt- in 
n»7/i. Further waste occurs after a tree has 
been cut and sent to ihc suwniill. for there 


s^wdusl, shavings, and slab wood are often 
thrown away or used only (or fuel. Somciinies 
for Incl! ui d market the wood wuste u; dc^ 
siroycd in enonnout humeri^ (Figure 9^) 
merely to get rkJ of it. Pregresvive iumber 
tnilLs huve developed mcihiids (if reducing the 
amount of waste wood and have developed 
stime ways of usiriE )| proUtubty* The use of 
thinner band saws in place of the old circular 
saw has reduced tlie Limuunt of sawdust. Still 
Lhere Is un iippalJing umutmt uf waste in nuuiv 
milk where nearly onc-thifd tiie voiume of a 
log may be t«i in iawlng operationv. Never- 
ihctes the ctmvctswn of twiMhirdi of a It^ 
into lumbet ta better Ilian the 5(1 pci cent 
waste that wns common practice some years 
ago. Much wood waste Is being used also for 
numerous, by-products. 

CVicytiiiiu/ tiiui ,whv//mr«- 

Much limber b used for telephone .md tele¬ 
graph poles, railroad ties, ttiEne props, fence 
posts, and pi!lng>, Fof <ilt these Uses, timber 
will lust longer if it is trented with creosote or 
some other wijskI preservaliye, Another w'ay 
of conserving timber i$ to subs mute bnelc. 
tile. Or concrete for wood in constructing 



/■fftfrit? //-/ft CrtiH-ii Sm fji /i/iodf fnhinft Tftii 

hiii he lU HfitriJiJrA.i L*j!piNiye ol i/nii/ or 

lirrM tf/W fhe o/ courw-vy 

of rfir VS^ Foei^st Srn'ive.) 


huildijip^ bridgc^v vurii^iii c*ihtfr 
lui^s. 

1%flfor$£tfitfQn. WEierC good togging 
is used, lUiUir^tl repKiuluciiott will perpcuuiii; 
itmbci glow lb ^ but on limds dcmidcd by im- 


pjEiptfr logging or pkinung may ho neces- 
suiy to fcsloro the bire&l Pbmiing irtc^ Is 
pt^'tkal from Ike coonomk ^itnniJpainl ai 
limch-. bur it may oFlcii bo loo sbw or 
pcii^vc ii> ^th-ftei piviite cupild loolcidg for 
invEHtmcni, Hence much pi suiting Je- 


Naurf iinf? a 

Ciiiiforniii im'i-Ai lire!. 

for ftr/Ml, 

nlfU pifttiii, (Pltoeo^n^phf 
courttiTj of thr Forrsi 

irrv7rr,l 
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vo)™s upofi tht guveramenL tn chc northern On pj-ivjielv ow-ucJ JanJ \vJn:re ,itc used 

LIni[ed StaTC?* \%'here it tubrs finm sc vent _v- for p^iitun:. fmm overijra^ing Frc- 

five to 11 hundred years for a tree to hecome i^uently occurs and greaier cajitrol h needed. 

Jurge enough for a saw lug. an Individual can¬ 
not Ofdinnriiy wait for financial returns from Deelfne of Towns ond Industries. One result 
ir« plantings. of unneocssary destruction of forests is the 

In the Southern states, because of the length decay of towns dependent upon wooUworting 

of the growing season and the abundum raiti- (ticlLstries. Hundreds ol suwjiiill lomns in all 

fall, pine irees grow vety rapidly und may lx- parts ol die onw forwieil country hnve ul- 

cut for saw logs in as litde cis iliiity ycttrs anil most completely disappeared, und many others 

for putpwood in twenty yeurs or leitf. Con- have Satll) deteriorated upon closing of their 

sequenily reforesturioii in the South offers mills. Yet with conservative me!hods of lum* 

a giwd opportunity ftu invtsintenl, Artificial hciing the forests would have continued to 

phinimg of trees iind prorection of nniuraJly jicItJ a crop of limber annuafjy: the abandoned 

seeded ground from injury by fire and roam- towns could liave remained prosperous saw¬ 
ing livcsiock is an urgent necessity in Soatltem mill centers Indcllnitely. A few soiiTpjinies are 

stales, where natural conditions for gruwih of aurying on lumberini: operations by nietliodi 

timber ore among the most favorable of any that perpetuate the forest, and these set an es- 

in the nation. uniple whidt should be followed by the rest ol 

Oniciul regulaibn-v in naiioniil ftnests Itcep the woodworking industries, 
the number of grazing anlniub .ii h level that Even furniture factories find it diflleult to 
will not caiLve serious dnrtiagc lo young growth, niaintuin [hemselvcs when they have e.i- 


figure ^■pffvvvlivfy 

wfiAifful Ofer/ui/M in 

OrejfOff. in whtcii /mt inm ti 
hiHj/ifr Ans fret'n U'ft to ror nt 
fht /m{h mimpx, amt tittniar^ 
tfiniite fiffiAer Am fpvvn U<U 
oi\ ihi: f;fouttft io form 
ism Uni ktKartix 'Vht cenh't 
(Hih ti/iiti ih cuiiU'i far httui- 
hijf if:r hgt upptttK itt ihe 
diffiMfr*’. f fftolisiit'tiptl, eiurr-' 
ifiy isf thr VS. tarvut Serr^ 
Irt.y 






trees huie from eavh wtc <if this truct Mf 

yeur-vld loblolh pine in VUgtmii w order w fhm the mmd. t he rrmmnffff^ 
ireei H'di mmuft m yuiintMe cannneremi timber Sf^ate of (be eutnni^s JiiH-f 
heed left tin itesi* 'tvHf f*t {Ffnrto^rtjpb ct/nnesy 


of (ht USr Forcsi SetviC€,) 


haiisLtil ihe imnitdi-ite^ ^tippiy ol hurdwijnds 
.tnJ find it ncLe^^iry fo dna'* on cli$i:ini sup¬ 
plies Often fnerori^s in older lumbering dis^- 
tnets aw compel led to «:k'3sc pind new Ueciirie^ 
til at arc near supplies ol hardwood timber 


tutie their phiccs. The veneer industry cxTcnds 
the ui^iijIitLSSi or higji-qusiidy rnuicrnil by 
iJidngi ealuublc logs info iltm pieced ihai are 
glued on ihe ^udaee of ehcaj^er wotHls. 


SUMIMAR Y 

Thtf reJaiiart of ptiinta (o thaie cnvifOttmerki 
plain ecology Impohient nattiral tActors ailcct- 
ing phmli Include EJghL an if hem. FoTirsrs 

Jc^diip whcfc riiinfiiLI h adL-^uate and the 
Ing scoioji sutDcicnUy lung. Commercial forests 
of wide CJttcni arc found in rcgjpm wlih fnunid 
siibirapicAL Iwimitl eonMneniaJ, wesl-coriftt niA- 
rtii4\ or VMp\ climmes. and is in thc!rf pmfs 
Ol the worW ihai mini) people depend upon 
pTuducis of (he to rest tof luel. indu?fTfiAl r^w 
FTmlcnafs^ shcllcr^ miJ wmse food ^uppfic^i I ropi- 
cui hardwiwd fomi^ |fuw m the wes ci|ut;iwiul 
parts of the muni^tgo re^km:^. 
nie eaattTn Ufiilcd Si^c* ^^cll pfovFtjed 
wiih foH'Siv of hjini luid sisfiwixul.^. hut 

inctcusing demand, u* well as c^retebs es- 
plailiiiiiiii^ has remo'^cd its more valuiiHe timber 


resourci?^. \fost nf our comn^erdaf lumher is oh- 
la Erred I rum I he Pneific "Vertthwesi artj ihc Soiitb, 
und ihcse sujrptic^ aft being ui^d r^pitlly. I 4fge 
ams hftxne Kmti incluikd rn njimnal fpftslv nn 
HhsLh limber w thirefuK^ eiiJ Some large pnviiie 
timKri holdings Ate aIs^' well manjtgcdT m-* io 
euMiic eunlinuccf IljitiNci product ion. 

U idc^rcuiJ removal ut Hie eover waiS 

#oc<rmplishc4i huodredv ol veurs ago in 
jupulHtcd pAtfs ul N mi hern and WcblcrH Cd- 
ropc, but in the taiga laiuJu ul ihc StivjeT Vhvtcm^ 
Swollen- F-tnIanU. fitid atso m C tmuda m ihc 
£m HcmtiipStcre hirgc umouched i^oltviood re- 
sources remEiin lor commcrcuil use. 

Besides cnrelcs* lumtHinrsg, fhc world's forcMS 
iff d-cpkfcd by the Tiisa^rs of Irsx (ii^cnso, in- 
sec es^. Sturms, and lire Fonhiu cxtcnslun nf 
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meihotfs tor canseivuig our faicitEs is nectlMl t( 
fuluiie retjLiJixnTcnli fdr lumber nrc lt> he 
Murhtii pFPgrevs rowsinl fuJIcr itrULsrjiiwd of 
ttTXKj pnxiiicts hii3 4licud\ hc<m achicveii. 

Pkintv qnd their diiTnbvdoq 
CliHAincuilmi of pbms 
Plant «^kilioiTt 
EAvijtiiimi;ntid faeloty 

iVfftrK' hydt^phpm, nu^sophyUM^ xtro* 
pAyir'i 

F^rtiH 

SfuEi^i rdiiUi3fi to forest* 

Uoiled Stales forts&ts; urtit^ Umbezi volume 
Forc^i regiocks ot Lluited StJics 
Narihtrn 

QUESTIONS 

/. vpecffic aliraetLont* do nwl fomt^ \n 

mklUtitoite* ofTer llii^ vkic^tjanlkt or tourkl? 

2. Why fire rtios^l o( cur otithiriaj foresi-'t locuteiJ 
in tbo wf^stcTTi UniEed Slates? 

3. In Figure i hlUt T^'hiif md^anlageri iirc up- 
prenf fof the eommercial firnitT^riTig opemiticinn 
thrtT are o^essary if ihh stand ntf tiinbeT is to 
be used pit Tn^iutily ‘ 

4. Pomiilaitc ti ^iiiteitiCBl iti wlilch you ^uirsnatt- 
rl^e ihi^ gen^mpbLe::iI a&peeis of the phnlo^i^ph^ 
Appcraiiug to Fi^nitcs fl-b. 11-8. 11:49. II-2D. 

f. Whsd fitiponani fiinelioos erf forcils, dihm 
thiiii the prwduiiiion of liiotbcr. Can you suggest ? 

List five procedures In lumhcnni! opcnitions 
that arc deturabk from the point of the con¬ 
st rv at ion 

7, Whai dutlige aould ap|X'ar In Figure 11-19 
if selective ioi^itig had beeti pmciSccti? 

5. On ihe h$tm s>l a papat;ition of IbS millluTi, 
hou many acres of (oresieJ land docs rhe United 
Stales have per cap In? 

Why h this figure deceiving^ 

9. are the pnndpiftl problems of Euniberuig 

m the l^ei ctjiJiilDria! lands? 

fO. rkfine "virgin hifesl" 


Ccfirml 
Somhrrn 
RtH'ky Mouiuains 
ItWr Cnu^r 

Forestry 

Changes in lUEnbenng regions 
Cui of limber 

Nationnl forests; locaijon and uses 
Timber resources of ihc -Aorld 
SoUvfCHtth 

Tempetaie hardMi'Cidds 
TropiciiJ hardwoods 

For«^1 cicinKefvntcqTi 

Depleiion, ini^^cerji, disciuic^ eic. 
Forest Drei. cause and eonirol 
tlAinlesa logging and u-^oqiiworyng 
Coiistrvaiioa methuds 


ft, Whai art the lending liifiiber-^tporting na¬ 
tions ol the world']' The leading Jumberfmpon- 
ing naiioas? 

/i. Whiit relation does your answer to Question 
11 hear ti> the total popitlinioEi of these naiion^? 

fS. What are scFOie of the ehemkal products ob- 
iiiined f rvrm wood? 

14. From the conifer vat inn dandpehnt. in ivJiat 
respecbi i* h dcnirabk lo uac wood lalher ih^n 
noru^new^le refSiiurces *uch a* merak in mariu- 
tucLiirm^ processes? [n wkiii wijLys Is the reverse 
trup7 

f3\ Wky shoqfd ihc rccreatinna| isites of some 
ot our natiqnaJ fortr^t>, or considerable parrs 
thereof,, liikc pnsctdence over othizr forest uses? 

36. Whitt ttiusi be done to convince the f^rm 
owner Uuii forcil constcrvaiion pifitlice* art dc- 
iirabk on his own small fiirm wthid loi? 

/7, Why did forest L-oiisfrvuHon receive condd- 
crnhlc Dnlioosl attention fMjforc most ml hoi 
phases ol conservatiqn? 

/Ap Why has strsUtined-yicttl toresm^ come ro he 
pmedeed more widely among paper pulp munu- 
fueiurerithan among lumber produccTs? 
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Varutios’s iit fhc ^urfiive (it the cirili liavc 
TPMjltcil frcin* nutuniJ forc<r>- working slo^^lv 
hut stcfldih for eoUTttttrss ugcs. The sime 
f<TCCs itffcv'iing th« earth swinmiily 

iJtsicnihc^ni in themselves, cun hnng ubout 
Vast chunges if giwti the iriilNorts of years 
availuhie in (lie gi‘oEo|jc post In gcnciul the 
natural I'culures ■T'I' the earth's sujffui:e I’esiilt 
fiunt unctitling hut intctmittcdt conflicl he- 
iVK'ttctl lDti.<:s tending in c|ev.ne, Jistnti, or 
build up the land and tiThersi esntlnuully driv- 
ing to reduce all irregular surfaces To fciitiire- 
tess phiins. 

The urrivsiT of man coinplicuicd fite opera¬ 
tion of miiDs n. it lira] ugcncics. since mativ of 
Ids activities, incltaiine cultivutiun of -sfiil, de¬ 
struction of gruas iuid fotcsla, uitd consltuc- 
lion of dams ami ditchesi hasten or delay the 
various forces that utTeci llie land surface. 

2li 


The Mogmtude of Surface Feotitrea. A COn- 
vciticflt cksaihenlkm of surface features of 
the earih is hused on their descending order 
of tnugnitude. Feiitutes of greatest size ure 
the vest depressions occupied by the. oceans 
and the enormous elevated bliHrks ol the con- 
itncnts. Authonttes dilTor in then recognition 
ol the number of ocean basins and continents 
Those jccepUnJ generally include the Pocitlo, 
Indian, Vonh Atlantic, $ii>nlh Atlantic, and 
.Arctic Ehisins; the coniincnis inctude [iurasui, 
Africa. Ntirth and South Amcricii, .Australiu, 
unJ AntaTciicti. 

Major Tclicf features arc divided into those 
of a second order of iimgnitude. These include 
Ibe cordilleras of jissociated mountain ranees 
(the Andes. j-Juiuilnyas. Rochics), large 
plains and hasins < North European Phiin, 
Great Plains, Congo Rosin), plateaus (Tibet. 
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ColDftidtJK o^ciuni: rrou^Its or (^uiK 

wf the Akutiutis, pur;illc;] Kj the ^est of 
Souch America]* and submarine plntejiui 
f North AlLinticj. Land fcALuiC!^ of [he second 
order form ihe dominunt frjiiiic^ork of die 
conrinenh f Pi^Lire \l- \}- The oceati ti'ough^ 
typically ure doiigated deprcT^sion^ wliicti nuj- 
\i\\y have their trends pjiirailel to moutltiunouv 
coa&r^ and chains of islands Submarine pla¬ 
teaus arc tisually found nooj [he middle fif an 
occun ba$in. These contrast with the votui- 
natud shvtf which adjoin-S each continent and 
results from the ilooding of ii< shallow edge^ hy 
ihe seu. 

The third order of surface features in de- 
scendine and impottuncc on tlic land 
ureuss includes mounlain ridges. individiiaJ 
peaks, hills, lableLuids. valleys, Takes, and 
smalt plains. Ahliou^i submarine canyons, 
submurine volcanoes, and banks sre among 
marine features affecting the eoniour of ihc 
bea bottonj, in gcncml ihe ocean lUxir h 
sniQoUiex than ihe hind because the fofo^ 
causing changes m the relief o1 the Jiind are 
more clkctive than thoi&e working beneath the 
sea. Both large and snuitl Lfludforms reiraU 
from snteriiction of h'u-ces that clcvole or tie- 
pres». build up or tear Ui^wn lire earth^'^ tur- 
(ace. The tmal natural landscape that devet* 
ops depends on miin\ faclorSn such as typ^ 
and hardness ol rock, climnte, und vcgcidtion* 
as well as the charjcter ol the oiiginul surface 
features. 

For most people, the signiOcunce of the 
third order of ^urfsice feature^ ol tlic iond 
ureas is easier to perceive than vast C-Vpanses 
uf cEmtinent or ocenn basin. RebtHcly feu 
pouple are privileged to travel great distances 
on the face of thc earth: millions rurcly see 
fartlier dnm the horizon of iheir own smatl 
pliiin or I he coiifFncA of thcir mounrani Vidlcy. 
To he NUte, iiitKiem iinprovcmcnts in traits- 
pollution are changing ihh situalion. 

Forcet Affecting Icuidfofms. Forcc^ origmat¬ 
ing within the earthy causing siiuciurnl 
changes or deform a rttm ol I he crust, ate 
termed tcetamd. Ot these the forces of cMv- 


trophism bend* fold, and break the earth's 
cruvt. Anotlier term i^ vuiamism. which h 
concerned with movemctii of moltim n^ck un¬ 
derground <>T its crupriiin jibove the curth^s 
surface. Tectomc forces produce inequalities 
on die eai'th^s surface^ such as uplifts or de- 
pfcssitms. If a.-i a resull of ^tich Enovenlcnts 
tliere should be jl btcak ffaulll in the rocks 
an catdiquuke i> the rcsull. 

The forces of gradafum i lowering ol land 
surfaces by erosion and graviiEirionl oppose 
ICC tome movenienis and tend to level oil in¬ 
equalities of the land, llie chief ugcms of 
gradation aa- runiting water, grouDiJ wuter, 
wind, gluckes, and waves. Rocks are hr^t 
broken or oilierwise prepared fm removal 
from their originul fn^sition. the niinefiuJ is 
transported and h finnHy depojiitcd el’^ewhere. 
Leveling the earth's incqtrdiiici^ by gnida- 
ttoji is nccompTished by f/c^^raf/orMn (removal 
L'l tnalcrbil) and (depostlioti of 

t:fin:^pnrted debritil. Tlie^e forces, boih con- 
structlLinuL and destructionLiL which alkct 
earth fcaliires will be iliscussed in more detail 
later in this chepier. 

Classes of Rocks. The solid portion of the 
earth is known as ihe tlttiosphiT^ fis otuer 
part, foughly a fciv luiks ihick. callcil the 
t TM.tL con^isLi of various kinds of lOeks ami U 
udf known to man. Lkllc i> known 
ab>iit the interior iii ilic cjinh, uit the other 
hand, httuuse it fias nor been vt&iicd al any 
sircaT cieplh. Rixks of the curlh's cnist ure ili- 
vided mm ihrec d.isscs; igncuus, sedimen¬ 
tary, and metiimorphjc 

fiM A.I were once mofLeii iiititeri.Ll 
I hat has wild i Tied, and urc divided Into luira- 
wve and tAirH\hr Molten rockn that 

emerged nnd cmilcd quickly on the e4rth"v 
mriacCt like lava anti volcunit ash, art called 
exmisfve. Uavn contaiiTi^ van n us gases, iticiud- 
iBE water anti sulfur ciJmiKuinds^ and many 
gas-bubble boles, siniilaf lo ifiose f^iuud in 
iiehi bread, cue Ic/i m she riKik Esf tfsLise lavas 
ih:st cixilcd quickly. Pumice axid scoria aa- 
tyjxs of ll^e^c S^isnierinie^ lava on cool¬ 
ing forms a natuiul glass, colled The 
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Anicrkiiif InJiftns made ciicelknl iirravvlic^dr^ 
from Mich niateriiil. Wlieti some force, u!»uu]ly 
ihut ot expuncling steam, blorts volcanic rocks 
rnto fine dust, the prtKlact is called vi>!t-inm- 
iii/j. This matenah (hrciwii out by explosive 
eruptions of volcanoes, nuiy be transported 
many miles by the winds and deposited in 
fpOFTu: disbint place as a layet of sod material 
upon the ground. 

igneous nxks thm cooled slowly far he- 
Jow' the earth's surf ace ujc cnilud IniruMvr, 
and their ehamctcristics and posit ion disiiii- 
guUh tliciti 1mm extrusive Livas, Tlie moften 
mass, or m^gnuVf of inirusjve igneous rocks le- 
niained liquid for it lung lime, [Nissihly thou- 
^ds of yeui^, bccuitbt its location far undcf- 
gri^und prevenifixl rapid bsiS of heat I hh slow 
cooling gave minerals compoBiTtg I he magma 
tinic to ccjmbino into granules und relatively 
large and dcQmiely shuped crysSds; hence 
Inirtisive igneous ruck such as granite 
has ii coarsely granular appeal an ce. All hough 
formed far below the surface, intrusive ftxrks 
may be exposed today on top of (lit gisinnd a& 
ihc result ol removal overlying rock by ual- 
ural forces of degrudation. 

Si^Jhnrniiiry rock\ were formed from ma¬ 
ter i ids depcwiled in water ot on lirnd by 
Mreums, windi^ glaciers, plants, or animals, 
ThtJ^ line mud or ciny s^didified Into shide. 
Sand becamt santistone. Ciravt:! fiirmetl con- 
glontwate, J_ifny ooze and shells made the 
limestone, and peai provided raw matcriitl for 
coal Because scdiiuetil^ arc commonly depos¬ 
ited In Iwds and luvcrj^, sctliineniary rocks (usu¬ 
ally show diiiiincl Uyeifis. or x/iwui iind lietict 
lire often ciilte^l 

Xteumi^rphfc Tr<L\ were once nf igneou> 

and sedimemmy origin but have been changed 

by heut, pressure, and the deposit of niatcriul 

from sol u I ion: ihcir presem characieristks 

arc therefore far tlilTerenl froiii those ihev flrsL 

# 

possessed. Mctamorpttic rocks an- generally 
cryifiJIine and harder than the original ma¬ 
terial of which they were formed Thus shuk, 
vumlstone,, und limestone hec^mie respeciivcly 
slate, qu^trtziTe, and marble. Thc>e mtiamor- 
phosed rocks not only die usually harduf than 


the original sedimentary Tocks, hut pressures 
und Icnition^ to which the mck'i have been sub¬ 
jected have caused form at inn of many fnac- 
lures or plunes that peimil easy splitting. This 
churacicriijnc is useful m slate and permits 
slate fihindes and blaeklji^ards to be manu- 

■N- 

luctured with rctutivciy httlc dihicuJL Sthisi 
and me bunded mctamorphic rocks lhai 

liiive been subjected lit such greut cJiunges lhai 
it is difTicult to determine the original rock 
mate rial with certainry. Pressure exerted upon 
them wa^ so great that inmerab of different 
types formed fayers or bands at rfght angles to 
the dtieciion ot the force, 

Chuptci 19 uu mineral rc^urces %vj 11 deal 
with Ihc relationship between i>ccurrences nf 
inincfub of economic importance and the 
kinds of rocks. 

Rack Wenthfirlni. People speak of tlic "ever¬ 
lasting but DO rocks are so bard and 

re^istunl that they cannot be broken and worn 
away by naturtii forces, A priKC.-^s Ciillcd 
sv^arhering hreuks rocks and changes their 
charge ter. The wea the ring process is carried 
un by mechnnicul and chemical ugems. Cracks 
in rock surf aces serve as coiivenjent points 
of i^Liack by both agents of wealJicring. Grud- 
ually the lim bedj ock changes toward ilse sur¬ 
face ink» broken und partly decomps>sed frng- 
tneniv called nitk. 

^fechunicul agents merdy break rocks 
apart or physically dismtcgratc (hctn, Distnie- 
gration may occur after rapid changes of tent- 
peratiJi'c have split rocks bv expansiort aud 
contracuoiL ExpaH^ipri oI water freej'ing In 
crucks and expansion of growing plant ronlv 
niuy prtHiucc dlsintcgrjuion of rock mwises. 
Boulders roll downfiill hy force of gnivity and 
may be hrskeu. Glacicns and debris carried 
by running wsitcr, wind, and weaves have great 
abrasive power- The explosive lorce af vol- 
curic erupt ions may s!iutter rock into bit s. .An- 
imuts and man often bring aboui rock disin¬ 
tegration h) their activities. 

CtK-raiciil agents iicriJully chiinge the sub- 
slanccs of the rock materials, producing decay 
or dec^mspCJ^i^io^. This may come from solu- 
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lion by ground water of cenicnl that binds 
Tocit particles logcther. ox troai sottenin^ ajid 
crtiinhiirtg of rect^ when Md K'osor 

comp<vundi *\tt formeii from ihc originpil ^ub- 
^ Lances. A futniltar e a ample might he The 
slaking of lime, in which quicklime, which is 
(airly solid, combines with water pnd makes a 
crumbly subslfince. Oxygen. Wiilcr. and car¬ 
bon dioxide are atmospheric agents for cliciii- 
iciil weiiihfifingH siibjecting rock^ u> the pn^- 
oJ oxidatbn, hy dial ion, and curbona- 
tiijn^ rcspeciivcly R-iisting tif iron in. a comTiion 
example o1 o%idaiion and hydration. Typical 
green stains on the omcrop of copper-bearing 
veins msuli from carbon ei lion and hvdraiion. 

b- 

\ o!caj£ic giiseii, humic acid? Ifotn decay ing or- 

£RO SI ON 

The wearing away of rocks or the denudation 
of the earth's ^urfuce is cailed croynm. Agents 
of erosion include rtinning waicr, ground 
tor. glaciers, w^inii. anil waves.* These agents 
can pick up, trirnspesrt. and deposit weal lie red 
materm]; and ihey also pc^^-^ looU* Le« 
stu^l4^ iind rcick fragmenK carried by the ero- 
vive agcntA^ by mear[>i of which expetsed bed¬ 
rock b .ibrndcd Tran&poncd maiermt can he 
reduced in si/e by abrasion, and some ogcnis 
ure clfecrive In sorting debns before It Is de¬ 
posited. Given ^ulTicictil tunC, ibc suBple proc-^ 
esses uf weathering iind erosion pn^duce pro¬ 
found chEingc? nil the emili\ sadiiee. Even 
high numnlain masses covertitg ihrouvands rif 
srpmre niile^ may be reduced to lowlands by 
erosion. Geologists give the numv 
(rihnosc a plumi ro the:;e gently rolling plain?, 
which are the fuial product of jih gradulEona] 
aclivily. 

Stream Iroslon. Riinntrig water conics from 
runotf iicennipan)'ing rain rail, (rom tucking 

• In ihli ihv n1 ervwion will be 

IlniUt'U lu Hie WiitL fkiitTnJri4 WAtcr, ^tn ii»a un'Ui^r, 
^tilI wui 4. Tht wi>rk of w\X] h£ defiCTititU in 

C' hup on tinm iinH id^iuj^ ill ihui nn 

U C'tup I? en plains AnnJ 

j 4 on nif niniuinn 


giinit matter, imd certain bacteria arc olJtcr 
agents earning decay o! rocks. 

Tile term ttuY h apj^tlcd to die mixlLtre of 
WT^alhercJ n^k ^ind orgiink material? in which 
phni? grow. Sciif is known ^s. rr^ifiuat when it 
forms from wenihenng of bedrock m its place 
of origin, or as framponed wlien ciyrced md 
deposited by any agent Trans|>orled soils are 
therefore unreloieLl to imdcfiying rock mm- 
ml Soil ccmtains iiumu? and oihei orgimic 
maienal in addition to weathered rock and 
transported debiis, Ouumities of eanhwomi^ 
nematixles, bacteria^ and olher living organ¬ 
ising affecl lEs physical and chemical structure, 
lltc uses and types of soil and conservation of 
soil will be discussed in Chapter n„ 


snowbanks .md ice lields. and from spring? 
fed by underground water. When ram comes 
or snow mefis. sheets of water creep and 
inckfe down any slope. Soon htUc rills dcvclup 
(Figure 12 “ 2 ). These lead into small gullies 
and then into large gullies^ until fin Lilly they 
all join some irtink stJtiim, ff fed at its sotucc 
by a spring* it niay be permanent. If theie is 
not a permaneni sotirce. the stream will be 
inter mi Item. 

Streams lend slowly and cfinsuiritJy to 
deepen, widen* and lengUten their vulkv? 
Tlte liAiiidening jnd lengthening process ex¬ 
tends to the divides of rieighboring streunii^. 
hut eonitnued modi he at ion of the viUleys b al¬ 
ways m progress, in doing Ihis the runumg 
water iH-xpufs material from the si ream bed 
and undermines the banks where ii is swiftest 
on the outside of a river bend. Clear water, 
liowcvcf, has El tie niechcinival p:^w'Cr to wear 
awav bedrock, and tfie actual wnrk h done hv 

■ . 4 

luols the sueum euETics-^and iind even hncf 
silL 

The churacter and siruetUTe of bedrock 
have much to do with |lie arrangcmi^ni of 
drainage systems. In the folded Appalachian 
Mouniain^ tlie rivers occupy vjjJieys that wm 
eroded troni weak rocks belwccn parulJel 
lidgcs ol resistant rock nuiterid. Akern.itk’n 
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of liLird iind sofi rocks resulted tmin fo!dii\^ or 
muuniuUis imti rcieks ^rliich ih^ii region has 
experionceJ. TJie drainage sysiems tbui re&Lili 
have a ,ir?angcnif?nl On the GrouL 

Plains the he ncarl) \M and are gener- 

idly uniform in charaeler. and a rissuh the 
river syscorns that develop take on n braneh- 
ing patLern. lliis derf^rhic drainage,, named 
lor its nianv treelike branches, is in strong 
eontt^sl to I he Ireills patlern o f drai nage in 
folded rnountiiini. whore paruHei rid^s and 
valleys alTcrtiiite. Deiulritk drainage ul^ is 
the characieristtc pattern of ino^i of ihe Ap¬ 
pal achinn plateaus where stFaUfioiLl rocks have 
been eroded after uplift xh^t only slightly de¬ 
formed or warped diem. 

In general dendrrilc dojonage systems etc- 
vdop witere there h no rock control on 
stream flow and jIbo in jfciei n| unconsoli- 
Jated mnterinls. Other urTatigcinents of drain- 
age arc found under these circumstances. 

I- Layers of rocks which are indined from 
the hort/oniaT vary in res (Stance to erosion 

2. Bedox'k Is prtly disstJlved by water 
M.llutioilS. 

J. Dep<M>iis made by gluciers, volcanoes, 
wind^ and urher iigenis Tsave nti^dSricJ the 
[nmicr driitriuge patient. 

Streams ininspon mater iaJ in fiuspensiioit^ in 
solution, und by pusbmg or R>llTng it along 
Mte St team bed" \fuoy link wljirls or eddies 
of water in [lowing fUfcaiUi help ihe current lo 
pick up and curry TCH:k ftagmetits. Such Jiia- 
lerirtl ntay ww-in hr dropped, but the process: 
is repeated and dchrb from ihv lund firtaUy 
reaches the ocean TriNuiiirics bring part of 
rhcir suspended matcniil to u main ^iituin* 
purtkiihirly iii limes of heavy rainfcill. 

The amount ol load carried m suspension 
bv a rivef ittoinly dcptuids on the wlume and 
velocity oj the ^treauii die kmd and size 
of weadic^cd material jvuiluhle, vegetation 
ctner preventing w.itl cixision. and tfie duiT^ 
iicTei of die stream t>ed. Fv 4 ;n -i fclidivcly 
deaf Mfcaiii curries ?i?iiie midefittl iit .uiluiion^ 
jur is cvidciiE Iront the residue (d^er river w<ner 
liiii cvjporale<L Large li'^ers (ike the "Yangtze 
Kiang may curry scdktienl inlo I he ocean by 


htindrcds of millions of lon^ annually. The 
Mississippi River alone transports nearly a 
mill ion ions of Kill tnio the Gulf of Mexico 
each tiny ■Xulhnrtiies esstiniaie ihjs amoutirs 
tu some 4Q0 nilllign cubic yards of sand, sill, 
and mud carried to its niouih every year. 

Near ihe source of a streum mO^^I rock frag¬ 
ments have angular ^hiipe^.. Then a^i tlte rock 
fragments arc ciuried down.slreanrt, ^ bras inn 
wears awtsy the sharp edges. Even large 
iKiuLders became rounded and reduced ui si 2 e 
until the liirgciil sioncs kit are the si^ tif 
gravel. Finally, rivers may carry only x^md. 
sill, and clay, ihc larger stones having been 
dcsimyed by abrasion or kfi lie hind upt^rreum. 

Wiitcrfidh^ \^aterffdb are a signilieanl 
factor affecting the devctopineni of wafer 
power, locations ol hydrocleciric plants, and 
establishuienl of mills and factories. They also 
affect tradCt iinee ihcj limit the use of rivers 
for navigation. Waicrfalla ar^ usually caused 
by outcrtips of re^islani rock in the beds of 

12-1 Sffittd gtitUr^ itn a phwni inlhid^ 
(ifhi. Stilt from fhr h<n mr^umuinird 

re fitrift etlnv*td cm n tnitiialar^ .mtie af f/ic 
mwfh of each Vrt prcKrss <Krur.i 

a tuni^. oi ihe moudn' of raatiy moanufifi 

i f*ftofoi;rtiph. com'Htiey of the V.S. Soli 
Conve^vMOH Sc*'vicr, j 
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^ireams. < Figure t2-3i. With cortrmued ero¬ 
sion the fulb letreal ufiilretim cir sometimes 
tlegencroie inio rapids, WoterfalJs can retain 
their venkai drop while rcirearing uptream 
when a resismnt top layer of roofc is eroded 
less rapidly ihan underlying weaker rotrks, 
Tlius llie resist am layer is undermined ami 
breaks olf at intervaJs. and the postdon of the 
falls moves bead ward up the stream channel. 
This sapping siluoibn prevails at Niagara 
Falls, 

Cycles of Ere start, Qotli rivers and legions 
pass through u life hi.story or cyilf of ernaitm 
whose stages * fiimous physiographer, William 
Morris Davis, mimed youth, inattrrUy, and old 

jige. 

The fivfr cycle. Youthful streams are 
swift and usually straight with relatively few 
[Ttbutarics. They aetivejy deepen their beds 
toward a base level dciemtmcd by the surface 
of the body of water into which they flow, or 
tempomriJy, by a ledge of rock or other ob¬ 
struct km. Occurrence of inpids, wiiterfaJls, 
and lakes along the course of young rivers is 
funher evidence of immutunly, beejuse sudt 
features disappear as ermion prognjsscs- Val¬ 
leys of youiliful streams are narrow and 
VVsJiapcd, They may be deep and steep- 
wjillcd canyons and very dilhoilr ru cross. Like 
overgrown gullies. y<>ung streams are erodini; 
hciidwafd lipsfreani and expimding iheir 
drainage basins. Young, swift nvers which 
[low through narrow gorges olTer fuvorablc 
sues for diims, and many such locutions have 
liccn developed tor power production. 

Mature streams have neatly iitlMined bii'C 
level, and are no longer vigorously eroding 


fie'firf f2'J Lo-m'er Jiith Of dfe Ytih'VitOiit 
Rivrf, JOa feet hieb. Thf nuiyiin it rmded m rf 
leva ptiMtim. cffvsting imut of Va- 

tUimi t'atk. Jitr UH.'ntum of the ttiih fs ^rtermoied 
by tlii' of w Mke of re-nttuni rock nuttr- 

Ttiit, yFhfito^apht ottuririy of tht -VorrhiTfi Ptf- 
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theiT beJs. The nujutwr of tribiii^rks usual])' 
incTVhbCiyr Ritpklji arc fe w, and water fill b #jnd 
bkes nearly disappear. VaUcy^ are broad. 
Viidt geniler slopes than in ytiuth. The rivers 
begin to iMtinder I How in great carver J. and 
develop vaJIcy or fiix^dpl-uns (Figure 

12-11. A iloodpluin h covered during high wa- 
ler, hence I he name, and is formed partly by 
undercutting on the oiitsidc of h^ds and 
partly from depasition on the Inside of mcaft- 
dcris. Large mature rivers mjjy be va I liable 
for Qiivigation, and their valleys used for 
farming. 

In old age* iircams rtojch bsise level Val¬ 
leys arc very broad and divides iire lowv As 
Vidleys widen and divides lower, streams are 
absurbott smd tzcinsolidated, and the number 
of rivers becomes fewer. Rounded hdls of the 
most rciiistunt n>ci', called rnormdn^ctx, may 
rise above valley lloort as reninjinis of erosion, 
Old-wge rivers arc sluggish and may carry 
more material in solution than in ^.uspension. 
Tltey^ meander widely iicross the plain* and 
*'oxlxjw'" cutolTs or takes f Figures 12-4 and 
]2-5> occur where the current in tlood cuts 
tlirougli the narrow neck between fwo curves. 
Large fivers in old uge me commonly used for 
mvigaibfi. 

Different sections along d liirtarn may have 
differing local base Icvd^' Someiiiucs a section 
will he in matuniy or old age, while upsifcam 
or dowmstream there may be swift ports of I be 
river that have not yet reached buse level. 
FuEihermore^ uplifts of land or removal of ^ 
temporary obi^trucliim ffiai slowed the erosEcn 
pr<j':css may permit active ero&iofi to he re- 
Fie wed, A sttctch of ihc river in maturity or 
old iigc mny then iiguin us^sunie charycteri^ 
lies nf youth. Tliis phenomenon is called re- 
//fvcnarnin, 

Rcfiiaiistl c\ch of frafn>«. tn the yifiifhfui 
siagc, the work i>( erosion bus |usi; begun. 
St fcams are comparatively viiileys art 

narrow, and since divides (mtcrUtivesi are 
broad iind pcM^rSy drained^ likes and swamps 
are common t Figure ll-6 '< I !n nmSHrtfy the 
rivers and their inbuiaiies husc eroded head- 
ward Mil id ttsc whole region rs well drained 


iiJid completely dissected. Lillie original up¬ 
land rcniams; Induce vtreaiii divides tend to be 
namrw (Figure l2-6f¥, C) Major streants ure 
appmaching base Icv'tl and devebping mean¬ 
ders and hDodphuns. There is an uhtindpncc 
of rrlbatones, T he takes und swamps o( youth¬ 
ful regions liave disuppsiired. During mulu- 
riiy the moximiim difference In clevutlon in 
an) stage of the cycle of eroi^ion exists bclw'cen 
the ridge lops ol the iniciHlives and the valley 
floor In afd a^e, valleys are very bmad, artd 
divides have been sc? reduued by erosion That 
the region has become a peneplain (Figure 
l2-^0). htrenms have reached base level and 

fJ-4 meaifd^rs aiid an oj/wiv 

inkt. 

A. The viteuift hM ftarhed a tmitnritv 

la whk'^h it /ifmt'i aimo-sl i,tt ^winging 

mfitfidm hivr devthpi^it tit fhtnfphiin, wiif 
the FireJt f*; the mMk meander h nmrh mi 
fhraaj;h hy the afuirrvnmtiy of the nirrent at X 

P. Here the Xlreatn ehanrifl htti heen ttnuifht- 
eiirti nnturaHy. The tar rent has cm fftrmiiih she 
ai X, the kinntr thmattl nv it vena- 

ein'ulny «.rAfiw iakr Jetat hed fmm the iird/^i than- 
ntL 
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their numijer is tes> t^mn in maturity. 0.'tl)cJ^v 
laLts and wars of fonrrcf ri^ier meanders may 
indent the wide tkHxlptain of rivers, A few 
rrmnadnocks may stand above the gcneraJ 
level of ihe peneplain. 

In youLhfu] regions, man can best live on 
the broiiil flat inieriluves; the vidleys art too 
narrow for occupancy. In mature regions, 
farnierv till the rivtr RaLs and gentJer itrwer 
slopes of the valleys, The steeper upper slopes 
and narrow ridges of the interfluves art usu¬ 
ally left in forest or used for pasture. In old- 
age regions, nmn can move IreeJy across the 
peneplain. Cliief handicaps are the broad riv¬ 
ers lliiit require long bridges or ferrie.v, and the 
poor drainuge of the lloodplntn. 

Deposition of toad. If fully loaded, streams 
deposit their sedintent whenever decreased 
velocity or declining volume of How lessens 
iheiT capacity to ermy maiennL Such deposits 
lfct|uunHy are made id bases of slopes, along 
river ctjurses and at mouths of rivers. Run¬ 
ning water thoroughly vorti the debris it car¬ 
ries, The lui'gen and heiivi«i stones art 
dropped firrt, followed in order by gravel, 
sand, and mud. 

l>ept?si(ioii ai httsen of rlopej. When a heav¬ 


ily loaded stream has its capacity to carry ma¬ 
terial in suspension suddenly reduced, as when 
its velocity l.s decreased by lessening of slope, 
conditions Tor deposit ion are favorable. Thus 
idluvitil CiUjtSt or fann, ttf countc debris are de¬ 
posited at mouths of htll.Ktde g;itilies where they 
debouch to gentler slopes (Figure 12-71. 
Mountain torrents also cticounter a sudden 
change in slope where they leave iriountains 
and flow out on broad pluins. This reduces the 
carrying power uf Hoodwjaers; the streams are 
thus forced to deposit great fan?. These fte- 
quently coalesce lo form compound alluvial 
fiinv Or slopes, sometimes called 4 r//mT<tf pted- 
inofits: because of their locauon at the foot of 
mountains. 

Where course maicriul predominates, these 
piedmonts and fiias arc imsuiicd for tTops, 
but the fine maierial makes e.'scellenl fiirra 
land (Figure 12-7j, Rapid shifts in direclion 
and change in velocity of the currents cause 
ihc sediments of alluvial tans to chanitc rap¬ 
idly m to stJ!c and weight oJ material. Shifting 
ol the currenis. which occurs during the depr^ 
sjiiisn of lorremiat fans and coarw bur* in riv¬ 
ers. cauHJs sudiiiin change* in direction and In- 
clinuLion of the luyers of debris. This arrange¬ 
ment is known a* cro^s-beitilhij^. 



Figiirf (2-S Atemders, o.r- 
fuiL'lJj, mid me* 
amter .tttirs i>/ liu Keiyttkitic 
Hii-er fjjain (jj (vot eettiriif 
.'fAiiAd. Vflw t/ie 
ored tJtitriut dt-futfitii ofl tfif 
Ude,i itf fiif uTTeam Of/piniir 
the uttdercul ilofier, T'fiii 
Himini ktlldvtritpe stippom 
/fit' pcopli". iPliifiosifitph hy 
US, Aif force,) 
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DepasHkm tilon^ rnwi. Wherever the vc- 
JcKity of lii^; streain decreases, deposits ure 
miulc rivers carrying material \n suspcD' 
siof!- The resiiJting mudbunLs and bars of 
gravel and Mind are hn^ated in quiet wjuer in 
the lee of some obsttiacrion, mi ihc iniidc of 
meanders, or along bonks of streiinis during 
rtuods. On a floodphiifi ihe hanks may be bulk 
higtier than the surface distant from die stream 
hi form naiijrat Sometiniev a river be- 


CO tries so overloaded with sediment that nia^ 
tenal is deposited hi tJie streiifn bed it^dP 
clogging the churtnd und fornung a '^braided" 
sircam of many shifting courses {Figure 12-S 
tike the cliaimel of the Platte River Streams 
depositing debris in their beds arc said to be 
Ggg^radmg, in contrast to the nomaf condition 
in which a river is degtading i lowcrnig) its 
valley by erosion. 

DepimdiMt near of mvfrj. DaJtiJit 


Figjur /2-jS L'vnliGi€m it 

itiiuhciipr fhrpiiglf four sfo^rx 0} 
tis dtaradutioif by nGtum! uist'fy 
A. iij voiiih 

irtif ft&i irntniri^uio tifvoJL 

a flffb'f* hy fffitiff 

maighi %trexitm %'hlch occupy 
riomfw V-dmpv^i viilUy^, 




&. ReiSiQn m ^orly Tiuiiunfy^ 
A'Ofr thill tmiCh of l/ie urea of 
iipkifid iHicz/iMvCi' /nn fwfl de- 
Kfr^ty^d hy eroumi; meornn have 
ifevehtped meatider.t amt fliMst- 
phais. 


C, Rci^km it! kte nmaritv 
“ ff/i metindermg^ .dujfiiii.di fitm- 
hfji urrmnx. Ordy rein^ 

nnah of (hr fofmrr uphtad rr- 

tnitrn. 




Repiori m old Heh^'f 
ix hiv and i^ndy roflimi wkh 
onty u fell itlariddlke hiflx 

I'iiited nioitudiiocki left ufier 
rr^ihr/f of the vkt aphmd, 
Anvcinrs ftovf ^hw!y in wide 
^nfiTTiif/jcnri and oxhaw tuAex rfitiv 
occur iwi ihr hrond poodptam. 

































occur at river mouths when streams 
much scdimcnl flow jnto qutet bodies of water 
and are forced to deposit their loads where live 
velocity is suddenly checked. If sirciing tide?! 
or currents are present, howesTf, deposits are 
distributed alongshore or are ciurled into deep 
water, and no delta js formed, fn a delta the 
deposition of material in the stream bed causes 
a river chxiiinel to divide. By repetition of 
the process, numerous distrihinariex fed from 
the main river are formed in the delta, smd the 
chiinneU constantly shift us deposits art made, 
making the lower delta regions somewhat dif¬ 
ficult for occtipuncc. 

Sediments in deltas tend become com- 
pad, ii process whidi linking of the 

ground somcUm&s below jc^'cI- Frequent 
shifting of shore lines and dLstribdtiiries and 
ninkne5is of shallow waitT wrgct.iiion often 
make It dilTictiU to dlsiting^ish land from waicr 
m a deltas 

Spaclol feotures In Volleys^ ff a brOJid- 
lloorcd vafley of dcpdiiiional or crosioniil ori¬ 
gin is elevatedp or if its ^tie^ni for any reii^n 
rciiews ii!^ dawnivard cutting, it would he dear 
that remnanis of ibc old floodplain would re¬ 
main ^bove I he new valley fliw. These Hat 
ircas^ records of higlier past levels of a rlveti. 


Figiir4r 12-7 Typtid S0u/hf^n Odiforfim i-frw, 
shtjwi/is jAr Pwp &/ fhr pitnlmmif 

af fhf halt of dir S^n Ctihrir} Vie tv 

io Wiird iht' wUh tfw vrrrd iuomifotn 

fuftsr^ roppvd A_v on anewm priurphitt 
/arming ihd fky rmr. At the foot At the tfiAutiioini 
the i^ntnsd mid tvm^m f^rovei driernd m 1% /yw-'> 
kmd\. lA'^herr ihr dtni. irrri are rvpiutrd hy ikr 
hare limbs of drrultimti fruif l/w vitti-vtirdf 
m thr fmddk dmane'i^. in tftr forrj^oiind thpr, 
rrop ZAntKg M rrpvidg^, \i^ifh ihr /ch +v * p/ rhti 
rfirnj ^/ovir tharpty drthnfifrtf by h*v tdmprrmirvs. 
Contortr fnigadm* ond pkumnsf of trrvs in 

thr immedltirr fortj^roufsd. f Phoray;raph. conrivty 
0 / fAr L€Kf CtHwiy Chamber of Com- 

merir .) 
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ijfc (tilled ri'i'vf tffruces. Altcf 0 fiver haj^ de¬ 
veloped a meandering course acroii h fltwd- 
plaifi. uplift of the lund may fcrcc the streitm 
to renew downcuiiine tn tis hed, producing the 
pbenomcnoR of entrenched meanders. Since 
memidcrs jfc eluiractcrUtic of late moiuriiy or 
old age. when liicv linve become jneised is 
natrow youihful vulleyi, the regior and die 
stream have been rcjuveniiled. 

If u stream has cut through a mountaJs 
ridge, ibe resulting gorge is lenned a ncfcr 
gtip. or narrows. This may happen from head- 
ward erosion by a vigorous river or by ovcf- 
ftnw of an impounded take, A^nother cause is 
an uplift of the ground occurring in a fiver 
bed, the movemcni being so slow that the fiver 
Can Cut downward as fast as the ground is 
raised Occasionally driunage changes leave 
{in obunUoned water gapt the pass that remains 
is called a wind gap, 

Ground Wot«r, The term ground ^ttier refers 
to water underground, which is derived mil inly 
from rain that sinks into the earth. The iunutinl 
of tills -sink oir depends largely vjti the slope, 
character of sell and bedrock, natural vegeia- 
lion, crops, and nicihods of cultivnlion. Tt is 


also aifected by quantUy and character of 
ftiinfall, since water of a long gentle rain may 
sink In whereas that of a cloudburst may 
nearly all ran off. 

Water held near the surface of the ground 
in tiny openings or capillary spaces between 
soil grains and rock particles is utilized by 
planis. Us const;rvaiioti in semianJ diniates is 
highly important to farmers. In dry-land farm¬ 
ing the surface cracks and capiliury tubes 
through which precious nioisture cvnponiies 
are broken by cultivation This covers the 
ground with a clod ond dost mulch that inter- 
fferes w'ith the escape of water, thereby retain¬ 
ing needed moisiure in ihc ground for (he use 
of crops A roug^ (toddy surface is now tec- 
ommended to “dry fanners ” since n fine dust 
mulch allows soil to blow too ensJly, 

Rain water thnt sinks below the surface «»il 
coniioues sinking until it is impeded by some 
iiupervioijs earth or rock tFigure 12-9). 
Above this, small openings in the pervious ma¬ 
le rial flfo Impregnated wkh water. The upper 
level to which these openings are filled is culled 
the wtiinr tahla. Wells dug or drilled below the 
lowest level of the water tabic reach a perma¬ 
nent supply of water; if n valley lias been 


fiKiiw/2Jf Slrwiirl, Brilis/f 

Cttluittitia. a snuill isalalrd 
Witfnwni tocatvd on 
dfltn of ir tirmdrii urtam that 
riiim thi head of a fiurd- 
Vhis town j;> tdmaa whvtiy 
tacking fa ptodaciive fpxnffr- 
land. I Air farc£ photo^ 
graph.) 
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mov^mtfiil t^f moislm^ vfi iiw taf^h'x 

h rtikimit fit ihf fty htnh ami flutw; r/itfW i> it 

r^aporafcii mfo fhr iii>. to l/lJ^ lantl t^y mr t!toy^metfL% ami 

iaUil tircf tiifid 


crotfuJ ([> (his depth, swps and springit icsulL 
On a liHi^ide ihe aininion JiX'iitioii for ’^pringA 
k ili^tcrmincd by the outcrop of un iiti pervious 
bed or TfKk nb^ve which wntcr h tetnined un¬ 
til It can ^!ow“ly ^eep owt_ 

Sitnpk nnTijral condhkons account for arte- 
siait Vfd.h. Inir c;c4implc. a pervious airaium^ 
like gravel or sandstone?, may lie between two 
impcrviouib bcd$v. T7ien if the pervious lock Is 
ciptKetl Qt sonie high devutioa where wnter 
seeps mto it^ ilie impcr^ioiis beds of fX>ck IsoTd 
water under pressure in the pervlou:^ rruiteriiil. 
When the pervfnus slraium, culled an 
h tupped by n drilled well whose outlet Ii 05 
l>elow the water level in ihni sfraiitni^ a ftuw 
of artesian wiiler resiilt!t. If the well outlet js 
higher up the slope, however* waier iii^iy nsc 


only part w^y to the $urfiu:e. A natural orifice 
leading from th^ underground supply may 
feed a Lirge spring o( steady (lim; tiniiffccied 
by drotighi y^ars Thai wauM dry up an ordi¬ 
nary hiUiifde spring. Springs and urtesian water 
supplies lUc important factors in the focalioit 
of homes and towns \n regions of wiiier scar- 
cfly* In Qucenslofvd, AuslraUa, the OreLil ^\r- 
te^jdji Basin supplies watef to Thnuiiimis of 
Slock ranches Uuil dcpt:jid upon this $ubler- 
ranciin iupph 

Wlten ground warei percolates thtough soil 
and rocksbj i| nuiy dissolve And earr)' away con¬ 
siderable amounts of soluble rninerats. Lime¬ 
stone Is ^luble in water conlaining carbon di¬ 
oxide, a gas derived horn decaying organic 
matter^ Tills catbun-bden winter, seeping 
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througti erects in lintcstonc* cnliirgcs sht open¬ 
ings Linlil krge cave^ arc formed Wutcr dfip- 
ping inio envems fnay cviipcriitc ^nd de¬ 
posit its dissolved Limestone, forming beaLiliful 
iciclff-like sialsictilcs^ on the nxit of rtic ciLV^, 
htilbous siabgmitcs on ifae lloor and other 
Ucjwsits I Figure 12-1 OF Springs; someiimes 
deposit lime, iron, und other conipoimds at the 
siirfih:e; crucU in rocks are often filk-d with 
minerals dcpo^iied by ground water Rich 
veins anti ore pockets in tnobt aiines ^\^re 
formed in ihis way. 

In areas where limestone h the pnneipnl 
rock so mnny cavities hiive been formed by 
solution that dramage is mostly underground 
in^ilcad of on the tiidace. SinWroles uTso acc 
developed h} cnlsiigemcnt of surface opeiiings 
inio the undergttjimd drainage and by collapse 
of portions of the roofs ol enve^. Such ll negion 
of caves, sinkholes, and HubiemniiiUii ^treatii^ 
is called a karsi region, being nsuTied after a 
typical area near the head of the Adriatic Sen. 
Beds of salt and gypstrni iitc dissolved also by 
gmund WHlcr. An example b the Fccos Rivet 
Valley in New Mexico w^here this prcjcess has 
fonnect many ^Inks. 

Ground water is ti potent facior in cjiusa- 


[ion of landslides tind ?ioil slimips oji steep 
dopes. Ofien when sod and certain rocks like 
iiiniic become water-^oaked. they become so 
*illppery that jnji^sc>^ oI materiid slip and slide 
duAnhill. On phi-i^ed hilly land in die spring 
muny tillle lalldsllp!^ muy be seen. Highways 
may he blocked and luiuses damagsttl by 
Landslides where the e^piilibrium gf ihe ground 
has been disturbed by constrijetioii work 
Sometimes in nioittitains very large landslides 
ixciir which muy destroy much of a villagu: or 
dam H river to fotm a lake. 

Ground waier may be healed by coming in 
contact wiih unct^detJ nuisses of magma or 
TOcks heated by friction along an aetive fault 
Or wormed in other way. Such w^aler 

emerges above ground to moke iiot springs 
or ^teiini vents. Spoil ling hot springs which 
cnjpl ai intervals are culled ^ey-^r:i. Notable 
geysoti^ arc found in Yellowstone Park. New 
Zealand, and Leland. The source of beat for 
geysers ii. believed m \yc from underground 
masses of hot lava. 

The Work of Wind. In dry ellniares where 
there H Id lie vegeiiition and moisture to hold 
I he soli, w inds become Lmpt^rtant agents of 


f2-U> 

In C'ur- 

ir^ti iVftfXfCfi. 

by R. y. Umi^. 
by of dir f*' S. 

Oi otfU^ux^l Si/rvo- i 
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erosion and m^)* cause soil u> blow and drift. 
Carelcii^ fLiinim^ methods jind overgrjuing by 
livestock may destroy the grass covet pioiect- 
tng rhe groLind and alltjw the ^vind to do sreai 
dmiagc 10 soil. Topsod (roni whole farms has 
moved with the wind during a sm^e dusl 
sromj on the Great Plains (Figure 9^9). 

Wind4ilown sand luiried agauisi rock clilfi 
removes the weakei poittonv aJid ctoho the 
most resistant parts into relief When wind 
erodes weak rock from beneath resistant tay- 
ers or masses, ihe result is odd shapes among 
which ntc the "mushrtiom"" rocki shovvn in 
Figure J2-U. Winds C4imhig sand may 
abrtidc. erode, md boulders ami cjt- 

posmes of birdrExk^ Fuctv of dilTs are some- 
iin»es pitted from the effect of wind-blown 
sand; stones may be beveled and polished by 
the ^iame action. Glass m exposed lighthouses 
has had lo be leplLtced bspcuose of grinding by 
die lial.uml sandhlast. 

Sand muy be blown Into heap or dunes by 
wind Material for dunes may come from the 
weulhering of sandstone or other suitable bed¬ 
rock, bu( more comnionlj It hi brought in by 


femporaiy tli^ods und si reams. Sand for dunes 
is idso Icit on sdiore by rivers and by the waives 
of takes or oceans. When dry, sand is subject 
fo the work of winds, and dunes begin lo tortn. 
especjully to tcewaid of obstrucitons. Onc« 
!iLirtcd, sand dunes move in titc directiem of 
prevailing winds und ■sometimes hury forests, 
fields, und houses in their paths. The conirnl 
of moving dimt^ is a difficidi task best iuxom- 
pijshed by plants, especlaUy those with ctcep- 
ing roots, which co\er, proieci from the wind, 
;[iid bind logether the moving particles. Sand 
dunc^ Eii e widely distiibuteJ In deserts but nrc 
common u I so in Ljulte humid regkms along 
I he Atluntic or Gulf seucoasts *ind the shores 
of large hikes like Lake Michigart. 

In tionhwestetn Nebraska is g sandhill re¬ 
gion where dunes cover 2 t\(IOO stjuore miles, 
probably the largest such area in the United 
States. Sand grains In dunes are w'eil foiinded 
troiu niutuuJ abrasion le^iuJting from ihdr 
movement hy tItc wind- Ripple marks made 
by wind generally mark the surfitce of diin&. 
If wind-deposited sund bier beenrnes solid 
rock, rhe rcick shows cross-bedding !±imilor to 



Figure /J*-J t 

fmk m Death Valley. Ciih- 

fpynia.. farmed fiv n 

fiun ot rock i^euikemig mol 

whit! ermirm, /Jr^rr# luiul- 

M'dpt^ t>f itm type iit t iihtjaxt 

rfiiirch hieking i/t vrg^tdUan 

iffToaghoiti flfou ttf fhe yegn 

{Fhiwgraph hy rmr/ierar 

Pht^m, PomQttti. CiiUfwnUi.} 
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tiiat made by swift-running water because 
wlndiv. like xireaitj cumnts, diifl itieii tliicc- 
lionv from time to time 

Strong windH muy blow dust in great quunii' 
lies fmtn deserts and dry steppes Where winds 
are prevalently in one dircciioe. dust b 
dropped to leeward Of deserts in regitms hav¬ 
ing sufficient rainLiJl io support a good growlb 
of gruss. TItc griLss prevents tjie wind from 
moving the pjirtielts again, and dust accuntu- 
iaies- These dust deposits, ctlll<^d ftN’W, are 
paaiculiirJy important in Chinn east of the 
Gobi, in parts of the Columbia Basin, and in 
the Mississippi and Missouri Valleys, bomc so- 
called ^'liress” in Jiuniid regions may have been 
deposited by running water. Frequently loess 
is found beyond ihc ouisidc margin ot tormcr 
continental glaciers, and this probably w'us de¬ 
rived from fine outwash or rock flour deposited 
by melting ice. 

l.oess soils tire inheremfy fertile, but once 
Ute sod of -semiurid grasslands is broken, culll- 
vatiun must be done carefully, or drifting of 
soil by winds wiil occui in dry years. During 
ihe 19305, diiiriuge was done in parts of the 
Great Plains by gi;uii dust storms that miivcd 
millions of tons of fine mmcnal. Drifting soil 
is best controlled by planting certain foildcr 
crops and reestablishing a cover of grass. Im¬ 
proved tillage piudiccs also mmimtze ssiil 
movemcni by wind. 

Glaciers. CHaciers consist *f moving masses 
of ice formed on luTid from corHpncied snow, 
Thc\' arc agents of degradation in high nu>un- 
tnins of midlatitiidcs. and they even descend 
to sea Ic.vcf in snowy regions like the coast of 
Alaska and from cold pTatcaus like Greenland 
and Antarciica. in the post, continental gla- 

DIASTAOFHISM 

Geologists apply the term diuxifopfii^it fmovc- 
menis m the earth's crust i lo procesMj}, 
of mountain building, rock lolding. earth¬ 
quakes. and uplift and down-wtirping in gen¬ 
eral, All land sitrfaecs would be reduced by 
denudation to peneplains and finully wave ac- 


ciern covered Sotlh .Amertcii well into the 
United States and extended over most of 
northwestern [Europe and parLs of Siberia 
(l-lgure n-l I 

Ghickrs develop where snowfaD exceeds the 
rate of melting and evaporution. By prexsurc, 
partial meliing. mid refree^ing, ttifiw is iruns- 
formed into ice When the ice has movcmetit. 
it becomes a gtiieier. Gtaeiers move dowm 
slopes and outward from their source until 
melting equfllB the rate of advance. The move¬ 
ment varies fiom u fraction, of on inch to many 
feet per day. the I a tier l«irt| recordeJ for souu; 
glucierv in Grcenlimd, .Moving ^aeiem secure 
debris From surfaces over which ihey move 
and in addition mutcrial is worn or falls from 
tiic cliffs around ihem. This transported mste- 
fifll Is dropped when the ice melts. Many rocks 
are found on ilie surface of glaciers, exposed 
there by meJling of snow and icc wltich once 
covered (hem. Crevisses in the ice occur sis 
the result of ttun'cmenl over irreguliiriliev and 
enliirgcmetit of the cracks by mdiing. Melting 
lakes place nil thru ugh u gtaeier- Some melt 
Wilier runs otl from the upper surf-icc; some 
cuKccts fjenCitih tlie ice. emerging from a tun¬ 
nel ai the lower end cf the glacier in the form 
of A large tivcf, Tlic w'Jler of glacicr-fcd rivers 
hull a milky uppcurance fioni tu load of sill 
{Figure 12-S), which it iihtuins hv puivcrUimg 
the rock u/tcl forming rvrli flour. 

The two main types of gluciots oic conli- 
Dental und mountain. Continental ghuriers so 
changed the surfaces of the mirihem half of 
North Anerica and EumsiLi ihut their etTects 
will be desertbed under ghiciul plains in Chap¬ 
ter 13 Mttunluin glaciers, which had prtdouud 
efiects <m ihe tclief featurev developed in 
mountains, will be dcscritied in Chapter 14. 


lion wcudd Lruncute liic lust land above sea 
level until nothing would be seen except wuter, 
if it were not for voun ter acting forces which 
ckvtiic parts of the eaHit's ciusi and thereby 
offset the work of weathering and eiosEon. 
High niountains, broad platCAUs, und exten- 
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sive plains rcsuli (roni the sfow uclioa of inter* 
naJ Forces that beave up large land masses, 
Since geologic time Includes miilkiiii> of vcara, 
it Is sufficient for these profound changes to 
occur. 

loTth Movernents, When compressive forces 
develop in the earth, ihcv exert ihe greatest ef¬ 
fects where tiic crust is U’eakot. Zones of 
ivoakness nwiy develop in the Inicrior of 
land musses hirt are most c^iinmon along edges 
of continents, where thic*, heds of sediments 
have collected. Iie« compression may crush 
the sediments together, fold them mio high 
monntiiins, and soniciinies produce hrc.iks, or 
faults, in die earth’s crust Thus rugged iiioun- 
tuin ranges Frequendv parallel coast iines^ 
Movemenijc along fault lines cause most earth- 
qiialies. So mutinies voJeanocy^ hreah out along 
Fault itones, The Pacifit Ocenn is nearly sur- 
mimdcd by rugged chums of mountains with 
muTTCTOUs vo!canoe?, from tiiu southern tip of 
South America tlirough Niirtli America via the 
Aleutian Islmds to Kumcliulka and Japan, 
lUid thence tiirough volcanic And mountiiinnus 
islands to S'cw Zealand. In luldition to upfiFls 
of the land, sinking of blocks at the earth's 
cTu.vt .liso occurs. 

Sea shells and munne fassils whicit have 
been found far inland and even near summits 
of higii [Tiountains are eviJenc'c of die uplift 
of land, further evidence of u])ljft appears irj 
beaches, lerraciis. svave-cui chib, .md other 
coaxial phummien,') clearly visible high rihsAe 
die ocean along rising coasts like the Pucilie 
Coast of North und South America. On the 
other hand, sinking of the iund causes "drown¬ 
ing*' of rivers, chiuiging tiiem to wide-mouthed 
eslLiiirics in uliich trees and miin-miule 
structure? Jwlc isouncdmes been submerged. 
Ciiangos ol level in (he inieriur of continents 
have taken place fretjuendy hut are less evi¬ 
dent than along the coasts. 

Eorlhqfuak««, Earthquakes may aceontpany 
volciinic eruptions, but njore often they result 
from sironi earth stresses diut crush, bead, or 


break the rocks. Movent eats of rocks under¬ 
ground, uiuully for only a slight disisncc, 
cauiie' vlbratfons of the earth which are truns- 
mitted to the outer crust. Most earthquakes 
can be detected only by a delicate Irstrumcm 
called the re/wnograp/t. but occasionally severe 
si locks occur wJiich cause much kiss of life 
and property and which produce important 
changes on the earth's surface. It should be 
noted that ihe earthquake does not make a 
fault or break in tltc rocks hut is itself the re¬ 
sult of such movement. 

From the earthquake focus, or place of oc¬ 
currence. compression waves puss out ward in 
all dircclioiLs, Some waves move alotig the 
crust oF the earth, others through the interior 
directly from the focus. The speed and char¬ 
acter of earthquake w'avcs depend on the den¬ 
sity and elusticiry of the material transmitting 
the vihrntion.s. By comparing the time of ar- 
riviil of two sets of waves un u seLshrograph. the 
approjiitnale dtstance to the source of the 
earthquake and iwmiclimes its depth can be 
calcukitcd. The term is used to rtifiir to 

earthquake phenomena. Seismic areas of the 
world are shown in Figure 12-12. 

Farihquakes may be very diunaging to life 
and property if they aflect well-popdialed 
iireas, especially cities. Regions of aclive 
mountain uplift are niost up? lo have curth- 
quukes. although probubiy mt part of the 
earth's nirFace can he coniidcrcvl entirely free 
(If seismic danger. In Europe the island of Sic¬ 
ily .md (he sfluthem part of the trallan penin¬ 
sula have been much aFllicted with earth¬ 
quakes ttwrtng recent centuriivs. In 1783 over 
3D.00n people peristicd in ihi* region; again in 
iqus u terrible shocli vlestroycd the city of 
Mes.simi, killing over 7ti.(|(XJ persons, 

Japan, interior Chinn. India, Chile, Central 
America, and southern CtiUfornia arc other re¬ 
gions where eanhquitkeis hnvc occurred with 
some frequency. Noteworthy earthquakes 
killed several hundred ihouKand people tn 
Kunsu and ghamii Provinces In China tn De¬ 
cember. jy2U. and desiriiyed Lisbon, Portugal, 
in 17S5, Japan was nfFlictcd in 1703^ 1858, 



12-12 Hv^tpttx of .mxmit di'nriiy. 
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f ijilHf.t I2-JJ Efjtti's af dll eafihcfHoA^ on pooriy 
Cir*riirtfct^rd biilfdirigi UJ C<llifi>r*liiL 


(896. drtd in IV23, whcj» s^umc^ hundreds of 
lhpu?iiicids were kilft;d ur [njured :i{ Tokyo and 
Yokohuma, 

Tn ibe United States a irsovenieni idoni^ the 
San ^ndrcits fault in did mueli duinuge 
ui San frund^o m\} in ihat vidniU'. >^nmher 
sKiglii c^l^t1u|Uilke wits expciienucd Ihcre in 
1957 At l.ong Beach, Ollifomia, in (933- and 
later al Brawlcy, nuuierons buifdiTig^ con- 
struciccf of niasonty were seriously diiiria^d 
by a hiijh w^vere quake. EiJrtbquakes sotnc* 
times occur fgj Irooi mountains, ns New 

VUiCAhfJSM^ 

VolcaTiDes,. Li(>^e earthquakeSiL vokannes oc¬ 
cur ntun^ luif^i tif weaknesi in die uarth^sy cm^ti 
some well-known volcanoes rtre shown jn Vig- 
IIre 12-12. rfoni n geologic snuidpomt vukan- 
iioi produces swill changes of the Ciiiih’s sur¬ 
face Hie ultimalc HmrtK at Tnii^iii imrJicn 
rock] pfobiihly tky many tnHts btneaih ihe 
ynrfaL'C uf the earTk ^nd the c:iiise o1 

the toftODlion of ntPgjna is uncertain. Single 
eruptions huse ftirnicd cinder cones Imndrcd^ 
of feet higti Paricuitn tn Mexico lira crupied 
tn a cornfietd Iti 1^43; wjliiin two years it had 
auuined us iiJtttudc j^aier iluin I.IXKI Icci 
and hud destroyed ievoral villages ajid niiiuy 
farnu 

S*jme Ilf ihe world’s mofSt LiLthc viileanoes 
are in .-\lnskiii cspeeially ihroughaut the Aleu- 


Madrld in souihcnsLcrn Mis-souri in 1^1 M and 

id Churleston^ South Curohnup tn T8S6. 

Enrthquakes at sea or clo?w To hhme may 
prt)dui:e high or eanhquukc wavey. 

nus named 'lldai" waves, iliat drown muny 
persons and damage shipping tind longshore 
property. Earthquake damage depends a great 
deal on the lype of huilding consEiuction 
in tile silTlicted arcii. At f-ong Beach tinid 
Brawdey onfy poorly constructed buitdjngh were 
seriously damaged by a fairly severe qu^ke 
[Figure 12-13). Solid stone and iirick sitruc- 
tnres lire easiiv destroved, whereas franii: 

■ m 

huJIdings, If properly tied togetJier, re'iist 
earthquakes very weJk ai; do structures of rein¬ 
forced erirtcretc and stlcel. Buildings cun be 
constructed to re.sist earthquake duutuge, and 
I his should always be done in regions wlicre 
shocks may be expected. City buildings 
siiould! he as na^rlv fireprewf its possible, 
since Ike may ucciiLmt for much los-t of life 
and property, us at Tokyo in 1933. !n cities 
emergency reitervoin should be buHi to pro¬ 
vide water for fire protection and dome^cic 
supply if the pipes bnngmg water happen to 
be broken by the quuke, us at Sun Franciscxi in 
jynbt when fire fidlowing the eurIJiquukr de¬ 
stroyed mwe property than the quuke its^olf 


Ihm Is!Linds. One of thc.^ is Puvbh whkh iiad 
over a dozen eniptinn:^ between tVltl and 
fM45. .Another is Shbhaldin. nearly lOTKM) 
feel m elevation, with eiglit great eniplion^ t>c- 
tween 1^>01 and 1946. In ittily. Vesuvius and 
Etna have erupted muny limes in the present 
century . Hccaiive of Us history. Vesuvine, near 
Naples, rlie heist-known sxilcimo in the 
w su!d. After a long period of quiescence, erup- 
tEoni of ^'es^3vii^!!i in a.d, 79 dcsirayed the cit¬ 
ies of Pom|KH and Herculamnim. There are 
Llnee active volcanoes in Hawaii, witb iCflauea 
and MlIiihj Loa cxpcricncitig eruptions every 
fev> ycui^. 

VolcatHnc^ 4rc (common in the lesser islands 
oi the Wes! Endk-s. in etjuatorial Ea^t .AfriCxi, 
and on ihe inland of Java. Remote iJcean 


I I h 



FigUtt 12-I-i Rectiilly /vt'rnfd nluttur cant in lessen Voh'tlinc yulitnmt 
Pari, f 'tiUfafniit thr iitnsrnwt atid the Is a JcpwH af % tjli.anii- 

ash atui tavu, with cvtiU acti t>f a rfiitfwut of legntaikm 4'Wi'tr fo 

appear, (.ruHrfrj^ tff Laarn Vtfkvnk Natioiutl Park miilmriiitt aiul th^ \a- 
tionai park !icrrk%\i 


bntU lik« St. Hdpnii anil Matrdtius are geo- 
ciulty volt^anic. Tficre are even volcantx?’^ in 
Iceland und Antarctica. There ate »aid fo Iw 
abcnii 2,t.HKi wicanic islands in the Pacific and 
many dial Jiuvc been reduced to sJioals from 
Wave erosion. Ibe amp f Figure 12-12 p shows 
that an active seisirtic and volcanic area nearly 
stiTTUunds the Pacific in llie shape of a l^rgc 
horae.sluic A notite r i mpiPrtJii! arc*i esicnds 
through the Mediterranean Sea to wuihern 
Asia. 

Large areas of the eartli’s snrfdoe are otn- 
ered with rocks of volcanic origin SonieTimcs 
S'i'LSi fluantities ot molten lava emerge Innu 
long fissures in the ground to cover old surface 
featureik with flows thill cool one al)ove another 
until the lava depi>sits have built large pla¬ 
teaus, The Columbia Dtisin, the IX'ccjn in In- 
difl, much ot southeastern Brarilt and edit cen¬ 
tral Africa were fomicti m this nunncf. flie 
Cascade Range is built mostly of volcanic tnu- 
tcriiil. 

The only voloioo in the L'nired Stales 
proper known to have been active since ihc 


middle of the nine ice nth century is Lassen 
Peak in the Cascades of nortltem California; 
it erapletl In J*J|4 and I‘>15, Indians re^ 
ported erupikms of St, Helens and perhaps 
other peaks in the Ciiseades curly in ilw lasi 
century, and within I.OOfi years there have 
probably been eruptions in .siDuthem Idaho, 
central Oregon, and possibly fn California 
1 Figure 12-T4>i 

V'luious nuitcriuk come from volcanoes. 
Luvu, gas, and different sizes of fragnientul 
inateriuj varying from fine ash to liiige InnilJers 
are htow'n oui during erupt ions (Figure 
E2-I5) Volcanoes tliai produce mainly lavu 
during eruption huvt rather gemte slopes, like 
Manna Loa ;n Hawaii, but those that give oil 
expiosne debris form sieep-sidod cinder 
cones. The eruption of ash and cinders is most 
coniinon lownrd the end of u period of vui. 
caaLsm, Olien a big volcano fortned nuiinly id 
tuva is sijf rounded by several uieflite cindci 
cones resulting from the lust volcanic activity 
in that region Sometimes hot and poi^mnus 
cases arc given off daring erepttons. like thul 
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I2-J5 fm/i lava 0nw ^ Iht KkfftrJt tif 

*wj fictivr tw ihr hhiifti Wf^fflfJT, 

{Phi^fi^^mph hy US. dit 


oF \!l. Pciec til the ii^knd rif M.irtiniqitc in 
I^ 02 h whidi des^lrpyttl the dej of Si. Pierre, 
killing 38JHHI people. 

Volcanoes oeciisionjiily suffer ircnicndous 
explosions. prabzEbly tcsulUng from lEse necu- 
nm hit ion unde rj^o Lind of superkeritcU sieam 
wEiieh JitcTLilJy Wowi uw^uy the upper p;ifT of 
tin: mouniain Kmk^ttoa ^ Figure 12 - 12 ), bc- 
luccn Javii uniJ SiirMiiiiiu blown fo pieoes 
in rhK nintmei in IKS3. The Mount Katirrai 
ciuptidn in Alnxku in IV11 and jxjssibly in par? 
the roETnuiion of Craicr Lake jn Oregon during 
prehistoric limes represent other cxainples of 
this type of L-Kplostve eruptbn. 

Vole unit" erupt ion often dcstm) hiinian 
life, hill where dies nre nai tiH^ (hm^ruu^ they 
may utirstct Umrisix, ds do Kilnuea vofeuno in 
Hjiwjui, Peak, ^n^l \c^uvitis. More 

mijHiriaiit h the rdari^^ly rapid tiecay iif jnost 

s U M A t! T 

fn descending nttler, surface Tcaiurcs vary Ifom 
4 11 cnntmenls und tiecnn ha^ms, | 2 J| moiuiiant 
and cnrdilk^s, jLirge pbins, p[[iie'ju&« 
and submarine plnteans, to ■ ij pealiii, ywh 

levs, liikev, and ^ifier minor Icaiurcs. Surface 
feaiiirev fciuh lnfmi fiidvemeniiL of the earths 


volciinie rocks, producing very fertile soils in 
tropical regions. As :i result, volcanic islands 
like Java can sup|x>ri large numbers of people 
by ngrieufture and have snfficieni quuntttb^ 
of anricuhutal produce for export. The plan¬ 
tations of Hiiwaii^ FfjL and Maurilius also nre 
fuvoixd by iheir volcanic $cih. 

Liiva rock Outside the tmpica decays slowfy. 
flffd uTcaa of recent lava i\(jw may he so rough- 
with very ihin sod and little vegetation, that 
small use cun be m:iL{c of Uiem, I hc Modoc 
Lava Beds in non hem Califomb iind the Cra- 
Lers^ of iht MtHin in ccnfral Idaho iire examples 
of reemt 1ftvj flows. Very rough recent (lows 
are cornetimes called malpab (LitemJJy ''bad 
couniiy"') by the Mesicans in the Southwest. 

fntrusmns of Ignflous Rock. Variou!> nttmes 
iire applied to the dItTereni fornix of intnisive 
mohen rotk that has '^oLtdifled underground. 
Fillinp of cmckv in iTcdnx’k are called 
Dome-shaped inlTusions with a Hal base are 
some of which (orm mounieins in 
the wciitcm United Stares^ veiy large inimslonfi 
I or ns mg ihe cores of some mountain ranges are 
culicii 

Mclali arc commonly ii^sociatcd with intru¬ 
sions ol igneous jock deep underground Many 
rneljl-mining districts iif ihe world arc locatccl 
in ancienl ure^ts of vulcanism. exptiscd ai die 
jiuffiice by erosion ol fomier overlying rocks. 
Oiamond deposus m South Africa were 
formed in intrusive "pipes"" of lava. Some 
budding stone, like granile, is of Intrusive jgjie- 
ou!i origin. 

Ininisivc rock^ ar^ often burder than adja¬ 
cent ji>cLs of iiihef churaiher^ and so muy be 
left to form resi^ianc rock ridges, flat-topped 
iTUltes and tiTid orher elcvanoiis after 

Ic&s resistant rocks have been eroded. 


cni^l. erosion by nnining w-aicr, ground wuter^ 
Winds, elicicfs. and wiivcs^ imd the dep^E ion id 
iramportcd dL-bris. 

Rocks are classified as igneous. Midudentiuy^ 
iiTid incffimorpbic. 

U'eaihcnng uiJiy conxiai of jnechjiiica] drsin- 
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(cgriUiof) t>r piccis ot rock into smaller Triis- 
mmt%, CdUicii hv ti^mpcraiuie cliangps, frost 
woik, 4 ibriwicin, or pMnl tools, Chemical wcaTh^r- 
injT Of d^Gotnp^JSition rrtulTs (rorri inirrEictirm of 
Tock4 ^iib wkiirr. oxygen, carbon 
acids from Jccjy. and lames I ruin votonotfh. 
VVciiLbcTfcd rock fragmenis arc the fitutcntitv 
from tt-hich %o\[ h devtioped tCiiJiptcr 17and 
ibc weathering process preparcit mnleriiib for 
moval by crosiCra and solaiioTiK 

Stream erosion ijlcepenis hroadens. and lengilt* 
CHS valleys. Sireams framporr RWilt-fial bv Mif- 
pension, solinion. ami ipiling Ernsiott Ol stream 
beds and maicrmt hrcnighi in by rain and iribu- 
tarjes provide streams with ihcir toadf^. The liiad 
C-HiTied by running water ilcpendt on the volume 
and vetofitv of the tiTuant* diameter of the 
siream betl» and m^tersab to be oaniedL 

noth riverv and regi'am pivi ihrough ii eycle of 
erussopu \ region who« bndwape b in a youths 
tnl it&gc is cJiaracteriAed by miiny takes and 
swamfTs, vnileys are narrow, cind streams have 
many rapids sir falls. In malunty^ a region is 
well drained nnd ilisseeted; divides belwcen vaJ- 
leVi aft nairow bill the valtcvs ibcfnsdves are 
wide, and the major sirenmsi have reached base 
level fttid have developed Uil tloodplains on 
whkh they How la rncundeting eourses In Tnn* 
rurhy the maxirnttm ditTerence. in elevation bs^ 
dcvelu|>ed between valley floors ^nd the summit 
hi lb and ridges- in a slagc of uld agep Mruantv 
swing widely Licrosa broad valleys that have 
slight slope/and uplands have been reduced lo 
penrplams above which may nse a few leinininip 
of erosion iialled monadnocks. The %^f ero- 

sjofi may be sniemipted and u teglon may he 
re^uvcnaicd by uplift after reaching an older 
Mage. 

Special fey turn developed by ^reami arc 
waicrfalist meanilers, 4ixhi>W‘ cuiolX'. ten ace&i 
jod Water and w ind gaps. 

Wind erosion is active in dry fegimis ^ind iilong 
Mo^hcires and fivers where sand and diisi are 
availably and wiiid% are sU'Ong^ Dunes iiwd Iocs® 
deposits lire attume ihose made by The wand. 

Ground wuiu carry mg carbon dioxide In so- 
liitton am dissolve liuicstone lo make caves, sink- 


FABtH 

hotes^ and burst i^ion^ DoposiU arc oticn made 
by grmjfid water. 

Glacki^ develop whan amiUial snowfall over 
niHiiy yeait exceeds the rale of mellinE They 
may be comiiumtul or ot mountain lype. 

Wjsvcs untl currenli erotic coasts und also 
form extensive deposits a kmg shored. 

t.ona-conflEiiied fauSling and folding of is-K:ts 
mav eftuse moiintam ranges^ depressed basins, 
and other earth features. The associated eanh 
movements arc a common cause ot carthqUBke®. 
Valcanocs develop along lines of weatness in thL- 
cntsi and from I hem may enme ertipfipi is ol 
molten laVa and cinders, or m her Mow n-out male- 
fki3*i. Isncoui intrusions are significant tcaturo of¬ 
ten associated wnh mountaiJi uplift. 

Oiuhtc 

ivtint* vory In nm^nSludei 

Definhiont 
Tectonic 
Vulcanbm 
Diflstroph-Esni 
Degradation 
Aggradittion 

Clout* of r«bn Igntoui. sed+martlory* m*ta- 
morphk 

Rock wtoihtring: diimfegrolmn. dEcomposition 
Si mom BTOiion 

Rebto-ia to volu/nc and vclociiy 
Tr^nsportalioii 

Cvcle of erosion; yomh, matunly« old age 
DupOMtEon OT load 

CfOLind werrtt 

Source and faciori wITecfing 
Ciivex, tant regioox. nnd deposils 
Work of wind 

Erosion and deposition 
Dunes, Lscss 

GlacierC! fornidlpon snd lyp€i 

l^etinitinn and cxamplov of tanh movements 
Hjirltnjiiakc® 

Vukonbffi 

l ocation of vokaiic regions 

OriEffi and efTccla of volcanic cmpiidTiii 

Inirusioox of Igneou® fi>ck 
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QUESTIONS 

/. ^'liv do vjdJeyi liiLutlly huvc finer ^nd more 
[dllId soil than adjacczKl hilly liinii? 

2-. du R^ndwsv!! often lollow fiver VELQeya? 

3. VVhjti forces o( eroi^iem life most dTepi>t in 
41 rid clinuitn^ 

4. VlTiat processes nl wcaiberuig Lire impgn 4 ifil 
in your local it y7 

Atofig A coasts wbHl e^'fdEnce would yoti 
wck io indicate that tfw cems^t htw ri^cn or sunl:? 

6n mclhods yiKJ wen used lo cfmtruf 

eiosioiv by runixing tAi AirHl, nr |cj 

wave jtqtions^ 

O f I he bndfomiE mrqppcd in Figure 12-1* 

a. Whicl^ Eire sjniijti^T in 

b. Which are mosi iiseEuI eo mim? 

tv Which yrc lokind in Jhe Nonhem Hcmi' 
sphere? 

4f. Which i)re relnted to marme climsties? 

rf- Which are rcialcd To comineDMl climfitrc 

resilma? 
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^lAlN S 

Pujss HIT ihe moBi impoTisnt liirrJfprm from 
Ultf huiiiitn pi>uit nf view, for most ol ihir 
world’s inhnbitiUlU live on towliind’i*, Onijf in 
(he ironies jire pliitejiu* or mountains pieterred 
to lowlundti bceniise ol trcitcj hcjilth coDditSons 
and jittmctive cooInfisH. Pinins vary widely in 
ongin, size, altitude, climate, wnd noturul vee- 
etuiion. Most have a rolling surface, hut local 
relief slmiild not cxceetl a ft;w hundred feet 
differenee In elevation it u region is to be 
cjitled a plain. Tlie inily level anil nearly level 
plains are usuiilly ctumparativcly smiiU* Id alii- 
t a lie the Great Plains of North AmeticJ are ae* 
Tnally higher than the Appalachian Plateau; 
I hey even rise above mi^t of the .A.ppuiuchian 
ntouiitain ridges and summtts.. Yet Iwtaitve id 
its low relief, wc call the area a pluin, even 
though the land surface rises gradually toward 


tlw fiockies until its elevation niay cscccd 
ft.tHXl feel 

Plains ate fornicil in dilTereiil ways, but pti- 
niiirily they arc caused by eivsion and deposi¬ 
tion or a ccjiiibinaTinn of both il^ JoeritwJ in 
the preceding chapter. Level plams with fertile 
deposits Include river flood pi a ms and deltas 
and lacusuinfl pTuin* which arc the beds ol 
tonner lakes. OUicicrs so profoiiiidly inodiiled 
the siirlacc of much of Canadu, norUicastern 
United Stiilei, and Northern Europe that the 
term glacfnt plains is appropriiitc. Peneplains 
result from the prolonged erosion of highlands 
wliicb reduced them to gently rolling surfaces. 
Generally lowlands near the ocean are called 
ptfiiits und those tosvard the center of a 
continent, fnrei'ior pfouii- But however formed 
or wherever located, plains huve similar char- 
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over most of their extent The word 
ptdiri in meny caiics is u synDtiyrti br uniforfn- 
itv. 

r 

Adv{infdge& of Plcitna. Fenile, wtH-wiittrcd 
plums jre favotubte for arid sup¬ 

port luE^ papulations m our modCTn world. 
Usoully the building of wtnerways, railways, 
and lughwnys is cheap since h cities nof present 
the problems of opening triinSfuirlatioii routes 
inio aM ftcrovt rugged inountHin^. Road build¬ 
ing h so easy lhat in the interior United Stales, 
highways tire nearly always tcieuitd on sec¬ 
tion tines (Figure l-IOj* arbitrarily following 
meridiuiis iind parallets, instead of being 
forced to occupy die easiest nuitirol loutes^ us 
m more broken areas. Farming on a piain hJJ^^ 
rmuiy advtmtuges: nearly ull llu; lund cun be 
tilled, erosion is reduced to .i minimum, mu- 
ehinery can be used to adv jnluge, and tmiis- 
fkjrtuimn is no ptohkm. For These reasons 
such Javorably kixated areas sire miensivcty 
used, tn Europe* die United Slates, and Can¬ 
ada neurty 90 per een( of I be population Jive 
on midfalUiidc lowlands. All gfcal ctimmcrdal 
i:ro|i\ of lUc uorld like wheal, enin^ and rkc 
are grown chiefly on plains. 

Plains cifien con lain valuable Tmnerals. 
Vmh I coal, pen oleum, and ntiiural ga^i are 
widely distributed on phmis. Many of diese 
occurrences liuve contributed to ttie gawvth of 
ptipul.ition ceniers nearby bailLling biotic pind 
clay lor brick, drainpipe, .ind oihcr clay prod- 
uetTS, cement materliiIs. and nhUetisil needed 
for road hiulding .ire aL>a commonly lound. 

PrimiiiYe life an P^omi. A primitive society 
lixsited on grass-covered sicppes that lack nuN 
urni barriers for defense is often pccs.iliarly 
vulnerable to enemy attack unless Ihe inhsihit- 
ant> ttieniselves arc gixd wiirriDrs, Warlike 
horsemen can quickly inemiii even I he moM 
c.Men^jve ol intertor grasslands. Thus daring 
the Xtiddic Ages Mongob under Cjcnghii^ 
Khun .md Kehtini Khan coiii|Licrccl all ihe open 
coimiry ffoni Cliina to Poland. AEriculiural 
utiliELUmn of ihe greuT stepps of Russia u%ii 
left imid a much Liter time when lami fujpu- 


lations: had increased in numbers and ability 
to defend themselves. J-orested parts of Eu¬ 
rope were liuic nlTeclcd by invader*, <iri the 
other hand, :^ince horsemen arc rcpcJled and 
not rutructed by lorests. 

CiviiiiTittion seems lo have early developed 
on river pLiins like ihose of EgvpL Iraq, and 
the Wei River area in Chinn. Deseris or moun- 
taiirfi ullurded some protec lion iigainst inva¬ 
sion: hence agriculturists enjoyed KEifety und 
time tn which tJicv could pcaccfolJy develop 
I heir aris. TTiesc idw bincL'i were naturally drv 
and required irngation, especially fot wet¬ 
land crops like rice^ yet individuaJ efiorti were 
uxLequal to Uie task of developing water iup- 
plics, bui[(^ng ditches, and leveling or other¬ 
wise preparing land for crop.v. To secure the 
needed cooperaiion of idl LnhabiraiiLs govern¬ 
ment tended in be established to organize pro- 
tecrive measures. Incrcnscd production al¬ 
lowed large landowners to enjov more leisure 
and ihc nicetkv and lu.xuftes of living. So civi- 
lizalion* wuib arts and sciences dcvtliipctl. 
Plains of the Ganges .md the great livers of 
Ciiinn liie examples of curly develops cm. 
FflresU hud to he cleared from part of those 
plains ns advancing farming peoples Occupied 
the tow lands and dispossessed or ubsoibcd 
more prmiiuve tribes ^vho lived Ln the forests 
Wifljcrc plains have been ^Jtxupied by a succe?^- 
^lon ol invaders, as in the Ganges Valley, 
[here uiuahy found a misturc ufraces, bn- 
guugeSp and Lalluie^ 

Deveippment of Civllijcatidn on Plolrrs. In 

□Rcicnt times nil her small plains, well pro- 
Ecctcd by natural barriers against invasion imd 
yet open to receive ideas and comiiicrcc by 
water rxiuieji or defensible bml ronles. were 
among favored aieav in which came mimv of 
the advuncemems in dvilirjrion. Examples in¬ 
clude the Syrian comt ami The pi a ins. valleys* 
and islands o^ Giecee. 

Much of the tow land area of norl hwcsteni 
HurojM was covered by ft nests, and its pojiu- 
Li lion lived m smaj clearings so isobleii ihaJ 
conlacis wMh Ihc ouisido world were few and 
iidvancement wav slow, tn uncieni times, the 
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cost ot transpofiuiion oi bulky prodtieis like 
across csiensivc pldiDs Vk'ds too high for 
export crops unless ^-uienAavs avtiikble 
In c^uf own ilav, grciit pimn:* c^iW cidd- 
vaicd willi rtUTKlcrn mnchinery^ ^nd Tftilw^iy^ 
can sup piemen I waiter tiLinspors in bringmg 
products of farms to ihe export markets. 

Improved weapons and superior political 
orguni^tjon. enabled agrictiliurat peoples of 
I he: phiin5i io protect iJiemi^lves from the war¬ 
like buL ies.’t niirrterDu.^ nomads. These tac- 
toTSi 4lBo helped ihe strangest tribid or racial 
^roup to develop the ideii of nniionatiiy until 
M cbniinatcd large plains like those of Rui^ia 
and northern Geraiany. For^ if part of ^uch a 
plain is oeoupicd by ;i weaker group of people. 
ihev may be subject to attack by stronger 
neighbors, ant) their luslory w^ill be one of cod- 
tinuous Wiirf*irc and houitdaty iJiuns^Pir h 
antler such drcumsiaficcs thiit Poland disap¬ 
peared for over a centu/y^ from the mup of Eu¬ 
rope. 

Ffoe of pxflitk'al e.xpon^ion on pluois. A 
great open plain iin encouragement to cs- 
pand icrriloriitllv. Mountains and forests oi ihe 
eastern United Stales required A century yinJ 
a ball To he crossed by the English colonists; 
btii once open plains had been reiichcJ where 
nuiuTil barriers werc few% expansion over the 
reniiiinine distance to tile Pacific—morc than 
twice the distance from tiie Ailantlc to the 
grasslands—tcx»k only u gcnentlioti. Although 
the western motmtuins are iiighcr than those of 
Ihe EitsE. much of the iniermountain country 
and pJuieaus was tfec!c?s> .tnd routes were 
often availubtc around or between the ranges; 
The Qrst explorers and traders did not arouse 
much unta^onism on the p^urt of the Indians 
so early crtvssii'igs were gencnilly unopposed 
The iirrival of hulEilo hunter^, catUcuicn, and 
farmers «>fttn bkierly foug)U- 

Farming popuhuitm tends be cvenT) dU- 
irkbutcd over til table plain?ii wbereasi in Liiuun- 
tuinous regions the people nte crowded into 
slic sfoiill areas availiibic for cultivatiom^ giving 
Very unev'cn distribution of popuhitiun. Of 
course there are mtiny great cities on pbiins 
and ^ucfi urban clusters cause tiucvcn disnibu- 


iian of the tobi pc^pubtion in conttasi wUh the 
evi:nnt;ss of [he rural population. 

The $i3:e and richness of the plums area of s 
da^jon in large measure determine that coun¬ 
try’s ultimate relative ixnporiance among other 
mttionii of the world. Hence nutlnm olten have 
tried to ex I end their political control over 
pbins. Transpuftation and conunnnicallcm are 
easy on plains, the inhEibiiaTil& tend to lead 
similar lives, that is^ to have h genet uI similar¬ 
ity tn cultural condiiions- Cotuacis with each 
oUiet lead to increased knowledge and the 
bcit utiluation of available resources^ 

Rrvi^r Flofldplaini, Silt covered rivet flood- 
plaim art of paniciilar imporiance To man. In 
these locations (Figure 12-t) arc found Mime 
of the world's most fenik soils^ easy transpen- 
taJicm^ and prune sites for cities. 

River rtCM3^plLims ore formed when running 
water deposit£ part of Its load of sediment be¬ 
cause iis ciiJTcm h retarded, in tin^^ of flixvd^ 
nv^n oversow banks on either side of tfatir 
chufineh and may cov^ most of the vidlcy 
flats alongside iht stream, where deposits ot 
silk gravcL mud. sand, and other niatcnal arc 
laid down. Flood waters thersi5^]ves arc disud- 
varttugctius to human residence on floodpktms, 
but tcplcnishment of the solh of the plains 
compertsiites in pun for datmigc by Hood wa¬ 
ters. 

DepOfsition of material occurs 5rsi immedi¬ 
ately dong ihe banks of nio$t large strtamsr 
m ibi^ locaiioji the river forms low^ banks catted 
tmiaral lity^eea wtuch ris<? above ilie general 
level of the lower l.md away from the river. 
In themselves, nutiiral levees are inconspicu¬ 
ous features; but when they ,in: surmounted by 
strong banks of arlilkiiil ksws (Figure IJ-I ) 
built for Ihe specific pui^io^e of coiifiTiing the 
worst of the floods within the ciutDra! rfver 
cbimnck I he) provide ccinsiderabk protection 
against llood damage. Natural and anificial 
kvccs 4 fe usually putuUdetJ by low swamps 
knoivn us ihe "back ^wamp line," Tlicse poorly 
drained iireas receive river water verpage 
through the kvecs .md muy also receive ihc 
waters of inbuiaTics of the mam vtreani that 


23$ 


ESSENTIALS GEOseAPHY 


jfc unab]^ lo take theif imiufiil coiif^ becau« 
of mtetierenc* by th^ fevce.v. Buck i*w^iirDp> are 
uiiiiiiLly scriuu^ problcni^ For people who (fimi 
nuodpldins, for they provide brci.'din^ pfuce^ 
for iifid may become a serious menace 

to the healtti qf re^iidcnis. 

A lypical example of the condition de¬ 
scribed ab<nic may be fenmd along the bound¬ 
ary of the siates of Mississippi and Louisiann„ 
tbtf Yxkzoo River, flowing iiHo the Mis- 
Hissjppi River from iht forced to rtm 

praJlel to ihe main sTream for mam' miles be** 
foTc It finally joins ihe Mississippi below the 
city of Vkks^burg i Figure 13-2), Lou ground 
beiween ihe Mk^issippi levees and ilie Ynzoo 
is m:ukcd by numerous swumpa ufid lakes; 
where dmijiage h |X)4siblc. ihi% hind b very 
fertile and produces excelietit cotton and other 
crops. Thi^ bouamland is also supenor for 
pajiiures. The ^^vanTps and lakes otlen ate 
semicircular in form and represent abandoned 
stneam channels of the Yazoo River I .akev of 
this type are known y,^ oxbmv lakew nnd they 
i^re churacterjjitie features of mmy river flood- 
plains^ 


It h apparent that a fc?w, lev'cf lis'er plain 
will oifer shghl resiirance lo change!; that mav 
occur in ihe channel of lac riveC for nafunU 
and even artificial levees uftcii fitii k% keep the 
river wiihm bounds in flwd time. When the 
gradient irsie of drop) of the stream is slight, 
the clijinnel may undergo numerf>as changes 
within the course of u sinEle yennr. One con¬ 
spicuous rifsult of changes in die channels i% 
Lhc pre?«nee of wide-swinging nver bendt 
known as T/iey arc reliidvclv un- 

stabk futures of the landaupe and may be 
almost cniirnly eliminjred in a single season if 
the river chajinel cuts across the neck of these 
tneanders imd leaves them as oxbofw lakes. 
Meandering streams ^ dilficuh to navigate 
because of the inanv herds wiiere the current 
shifts: ihey ure niany miles longer than streyms 
whose channels me striiighT, Furrheraort, 
meandering "StreatnE^ are ofum shallow and 
must he dredged to matnram ddeqauie depth 
for shipping Tlie side-ro-side swing of river 
meaiiderfii lends to erode the valley lattfallv 
nnd so widen it: such vullcvs often ore marked 
by high btuiTisi on eilher side of the river, bul; 



13-1 FlOoft cOfiJi- 
ffuii cii LtLiitii, Xfiasisuppi, 
thit tloi>d oi 

}9^T. Uvchiijefi und pc^ph 
imve hikrn r^fugf fn*m 
w m thr higheit gjYjitttd 
r/re /jjir f^nl cm- 

dtfx hits Aeffn rthi^ 
farced an a /ri'rC *V itump- 
iftit dinoufUs fl/ wU m 

tort^e^ound, {Fhruo^mph 

by prrmhiiw of the l;.S. 
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QX-BOW 


UNDE^^UT JlIVtIt ItUFF 


MISSISSIPPI RiVER FLOOD PLAIN 
X-X *A/sGAfti-c^/ 


AflAMDONffi AtVER 


VICKSBURO 


IkkiIu<^ 


Ciffthmr tmip pt/hliUhif fn ttir 

L S C'Uirli}f;icjif Murviry. ^'otr ^r!fifk>ti!(hip W (hr ch\ fhtr *iiFiirh\ 
phih nWfi 'Onmiiiinfittg ihr ft^v^ H*tui. 


:il siOiTjc dLsIiincc /roni It Ct^ndiliofii ijlong th^ 

Mi^^Ksippi JlsKHlptjiri \0\\0)a tlli^ pnltcrn 
rhc Danube, VPo. .md Eib^; Rivers m 
SuKiptf. I he 0tinges^ Ysifigtze, .md Yellow 
Hivci 3 in Asiii, [ind the MmiiiHipfrfp S^itra- 
Tiicmo, and San Ji^iquin in the Cnited 

Slates are some of ilie myrsy streams of fbc 
world Slaving fliMi/pluiiis ihat sirppn large 
popEjliitions Otis corner fmm Use very great 
ferUJity of ihe soil m t-ombination iulli ruvor- 
iible dimaiic eondJiion^ E\en iitiall alluvLuJ 
plainv iitunicd in fiivorabk cliittaies very 
densely |>opuhited and >uppi,»rt large tides as 
well ms many rural resident 5 ^. Japan'iJ rivet 
pliiEns serve as esccUent e:i^aiiTple^i, becauM: 
the maprilj of the inhabitants nt that nation 
live on fertile fluvial And uIUiI'mI plains, many 
of whit:It are stnuJI m exi*:oL 


rioodplams of rivers which flow thnnigb 
deserti moy* through the skilled use of irrign- 
hon. siipjKsrt detHic pnpuMions of fiirming 
people and many large dues. The Nile Valley, 
the land id Iraij {VlcscifHiuimiii i i>eiwccn die 
Tigfiv .mil Euphtalo Rrvers, yrid mosi ptipo- 
ioui of ull» (he phiim^ irrfg;iicJ fmnr *he \nduif 
Rjvcr, Qfe noiewoithy dLHeinpmcnUi in des¬ 
erts. 

Even when rivcri^ How ihtoauh liicliLinds 
and fiavc etit deep CMiyotis. some Utcal Hood- 
pliiuic ustialJy cxisL and vuch oceupance aii js 
possible ^^enleLT^ at these litlle untl p;ifccl^ 
of level land. Tfic Columbia and ColoruJo 
Risers huve these cha^ucteri^lic^. Moiiutain 
sodions of many rivers like the Yangtze nitd 
HraliiiJa|mtra in Asia and the Rhine also en¬ 
joy smLLlI arublc sircichcs ot allu\ial ground. 
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i' if^urc /J'J fJirrc'A wmdmiU itxrd fur druhiUjl^ 
pohttf iuftdx ritiir Dmnhur^, Zeeluttd. iViiar ht^ii:ex 
Si^parUic the ficld:i ii}id pitths ^;i ihti <}rii€rly rutul 
hfrthvupe WiHiimdh wm ijww rrpU^i^ird iry 

appatiitm w dmn thr tantf mi^rr iwify 
itiiii i^idvkh cuurtr\f r^f 

run uf Suwiitl Hinory. i%Vw 

In Ltdilition ilpc knwci coums tjf ihuse rivets 
h;ive foiRieJ fnmou^ niluvinl pljiin:^, 

Vwcrthcle^^, il climijlic c^nvdilicvi^ Uo not 
ftwitcr ilgrii-olEirre or olIVL^r iKiiviti^, muny 
florHlpIniRs corrrribut^j Htilc to human wclftire. 
7 he river pt;nn of the Mackenzie m nt.irihcrn 
Cmndii. (or crumple, es siiumed so fur north 
ihiiL it d^tlremelv uttaEtract evc tor farming: i! 
IS cKcupied bv people tn relaiion to 

\lh vast c?ttcnt. Other flmvilplains^ that aic ujo 
uold for tite iU|qH>rt of many humiiii beings 
arc found along not Ehwatd-fltrAing litrccims of 
the northern part of Siberia^ the Lena* Ob. 
and Yenisei. 

Deho Plains. T>eU3s fomi m mouths o1 
muddy rivers nou^ing iitUs bodies of wa- 
Icf ui the skyward cxiren lilies ol rivci floiid- 
plains. The Nile Delia, ihe kx-niion, H 


tniineular. and thus ihe nuinc of Ihe Greek 
letter has been given to all s imilar deposit!^, 
liesplle the f;uL:i IIiliI fei^ of Uieni are Irianguhu 
in shape. l>eita lands consist of the richest soil 
wji;>hcil from furihei upstreimi. In 

spite of severe dr^ift&ge piaiblems* dcltins often 
fonn productive und populous farming rcgicms* 
especially on some tocucetl in Europe. Asia, 
and Noilb America. Familiar cKampfts of 
deliafi include those af the Rhine (Figure 
13-3 >1 Mississippi* Volga, Rhone, Ganges, Ti¬ 
gris ^ Yungute. Mekong* and Hwang Ho* DeF 
tas under a descri climatn* like those of the 
Nile and the Colorado^ may beccime very pro¬ 
ductive when irrlgiued by water in ken from 
nearby rivers. Since deftaa Afc low in relief 
and subject to flooding^ dikes are needed to 
praieei faimiii unJ cities Iroin in und at [nn. Like 
coastul pkhns itnd river fiDOilplains, deltsif are 
often swampy and ^ubjeet to poor drabmge 
(Figure i3^K in which case they arc nearly 
URpoputflicd, like the detta of ihc Orinoco, 
Della lands of ihe Mississippi and Rhone are 
UitnculL to rccliurn md ore 1^ UMid for furm- 
ing tium higher land. 

Becou!»e They nre prod active of agrieultufal 
we tilth and arc iiiiuiLied at entnince^ io great 
river plains, delta commuTiities frecfucnlly 
emerge ss cities of some size and imponance. 
Major cities whose local ions arc related lo 
dellu plains include Cdiro: New- Orleans; Bar- 
ranqiiilla und C-urtagentL Cxdombia: Venice- 
Mar^lllc- Ainsicrdam; Astrakhan; Calcutta; 
R.mgoon, Bebru; Kui4iclii; .Shanghat; and Can¬ 
ton, 

Delta cilies sometlnics have spcciul pri.jb- 
kms, and the condiuons Thai prevail at New 
Orleans arc typical of maiiy. Originally, with 
tLs drainuge basio liuguly forested, Ihc Mk^is- 
sippi ^ent down unnuu! Woodh that were not un¬ 
duly destructive. Recently^ however, w^ith 
much former forest cle^ired and swamps 
drained, the volume of floodw-uter his in¬ 
creased. The rri'cr has become increasingly 
dilbcuh k> control .'md has threaiencd the $afeiy 
of lesideuTS of New Orfeans many limes. The 
City was barely saved from iltstruction in Uie 
great flood of 192^- It ha^ been completely 
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rlm»L*d by And irqujppcd wiih pumping 

ptuni^ io lift e^ce^ rain water and sewage out 
of the center of the saueer in whicfi it is to- 
ented. Resident!: of New Orleans must con- 
stnict an c?tpenHive plant to purify the water 
supply for the city, and fight ;i number of 
threats of epidemic diseases ^^-hen the drain- 
age problem oround the City becomes serious. 
In (hifi della dly It i^ diEficuh to find adequate 
nuiteriul for building roatli or to discover a 
$olid fmindaiicin for busmes^ f5trijctufes and 
approaches to the river bridge. Few other 
j.or A men can cities hove had to tocc geogiapft' 
ichI problems like those impo^d upvm New 
Orleans, 

Lake Plaini. lukei ere liUed wilii sedi- 

menl iihd peid or disappear fclirough evapora- 
tion or drainage they leave in their old beds ^ 
plain of sih and plani remains ihiit may alTord 
^-ctv fertile farm laud. If the plain h 
swumpy for cuUivaiion, farmers may dig drain- 
jgc ihidics to rcclyun the land for agriculture. 
tIic Red River \'allcy In Minnesota and the 


eastern Dakotas is a good example of ihe valu? 
of Incustrute (lake bed) farmlandsj since a 
large deep lake ihuf once extended into Mani¬ 
toba occupied this reglad during the last glacial 
period. ThH funnel lake, called Lake Agasst^, 
once overflowed scMUlieastwurd tiirough the 
VfimiesoLu River ii> the Mississippi. Odier for¬ 
mer lake beds ixcup) bmd^ ^ulh of Lake 
Ene and Lake Ontario^ arens^ around Great 
Sah Lake* Death Valley, und the Takla Makao 
in cemml Asia, f-ormcr gLaated regions con¬ 
tain tliousunds of little plains that aie :»3tes of 
former ponds or lakes now Jtiled or diained 
These conititutfi some of the best ramiland in 
these parts of Europe and Afttefica (Figure 
13 5) 

Alluvial Pladmont Pldlns- Running water 
Row tuE from higher lands tntiy deposit moterinl 
in the fortu <5 nEuviiil fans and cones ai 
tnoutlisof volley# or canyons where the gradient 
of ihe fitre^rri bed change^ abruptly, Tlie^ 
alluvia) depolils may coalesce uniil they com¬ 
bine to form wide alluviul slupev or compound 


ihim ihr fwuih 4>f th^ 
ur RiVer fit jf 

ejirm’ Oc^Mnk J^rty^ V^iv 
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Dcpfiriment of Auf^icuimrr.) 


iilhsviiil extending fnr otir fr<mt n mountain 
rungc^ (FSgitre 13-7). Wbcti the^ pbins ocelli' 
at haa^ of n[uuiit;iiiis. they lire known yis allu¬ 
vial piedniom plains, jis described in an ediiicr 
ehiipter Typical alluvial piedrunnJ plums aie 
loiiud on the eastern s-iUc of the Orear alley of 
Catiromiut the northern ^ide of the Po River 
plain, the eafitern isbpe ol the plitins of Iraq, 
the mirthem side of the Indus and Cnnge?i 
Riv^r plains, and fhe wesiem slope of the 
Wnsatch m Utah. These aUnvial plains 

nicffic by nupercepiibic degrees with tluvbl 
dcposiis like those along the Sacramento kind 
San Joaquin Rivci^ in Cali For nia. Allu'^aai 
plains are generally fertile .md when well 
wateteii by dther naturiil minblI or iirigalbn, 
nniy support great numtkrrs ot people, in 
India.. As n riik, filluvial plains of tbhs type are 
limited to and dr semi add cliTnql<;Si with the 
notable exception of ihe greal picdmonr m ihc 
southern base of ihe Himalayas, in a humid 
monsuitm icgioDL 

PenDplaini. With time, agents of erosion, like 
running water .ind witiil, will conipletel) ledure 


rugged mount aiDs and high pbteniu to gently 
rollEng surf nets called penepkiitts, as described 
in Chapter 12 , True peneplains have few 
prominent reiief fcaturcii, and otily u lew 
rounded hflls may break llie monotonous II at- 
neSiS of their bnebcapo; but such sire rarely 
fouitcL although mosi of Wcsiem Australia and 
much of Cuniida west and south 0 f Hudson 
Buy are probable examples of uplifted pene- 
phuns. Many parti a I examples occur widely 
distnbumd throughout the United btalcs imd 
the world, where rivers have [ocidly reduced a 
higirer level to a lowland. 

Erosion plains ure loc^ited in regions tn which 
uplimd;^ have iieen ^ reduced at tn form a 
plain with 4 roll mg surface, or low htIJs whose 
difTcicnee in elevuii[>n dtx^s not exceed a few 
hundred feet. On mo^i erosnan plainE, bedrock 
i» deeply weathered and is Often covered with 
good soil: ihc^ facts ttiakc such plains desur- 
able places for occupance whefe Ulc land Is 
clkniiiicalLy suitable- Whm well watered, the 
deeply weaihered ^oil of cruFsional pbins is 
highly rutted for agricullurc and will stspporl a 
liirge poptUadon. Such plstins occupy much of 
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sLcstcni Fr,tiKe anJ part ol soul hem Ckrniany. 
The Bluegrass region o( Keniucky anii ihe 
Nashville Basin in Tennessee are cwnipies in 
the United States. Enwinnal ptuins are nsit al¬ 
ways well popntated. They nta) be of niugji 
relief even if differences m cicvaiion are small, 
or siiil may be thin or poor. like the rrm sui- 
rounding the Bluegtais region. 1‘liey may be 
too dry for agritliliure, like Westtfnl and cen¬ 
tral Austmliit. or loo cold, tike much of Interior 
Alaska and northern Canada Any plain, 
whether of erosional or other origin* must have 
suitable climaic. soil, and relief before it can 
be utilized for agriculture to any considerable 
extern, 

Coastal ploins. Coasial plains repiesejil lor- 
tner sea doors ihnt have been reocnily up" 
lifted. On the Atlantic and Gulf Cosistal 
Plain-s the bedrock Is often soft and loosely 
consolidated w'iien: the plains are ol recent 
origin. Soil may be sandy and p4Xjr. but men 
farm even inferior laiulb here b^ause cultiva¬ 
tion is CBS) and markcls in seaport cities are 
accessible. Terraces are comnion fcamre* of 
coastal phinis. each level reprcwnliiig u re¬ 
newed uplift of Uic land. Low' tiiHs may break 
the surface of the coastal plain where soiuc- 
whnl harder bedrock ^ippears. Lbese outcrops 
result where bedrock dips toward ihc sea 
somewhal more iiceply lhan the slope ol the 
land itself. Ttve resulting landfotm presents a 
steep slope inland and a petitlc slope >eaWJird 
and luii been named a cwcsio. I hcse ctifestas 
develop on sandstone sirala imd lire comnioTt 
phenomena of the Alhintic Coastal Flam: rhey 
preseni an intetesiing contract to the more 
fertile ufcus dcvclt>pcd on wciik rocks between 
the more resistant becl.v. 

Residents of coastal plains often face po'dr- 
Icnis oJ potvr draitliijc. and swamps arc usunl 
featUfcs of UiC LmiLscapc neat the shore? of 
these plains Fist this reason mostfuitoe? that 
breed tti stagnant pool* and iiunsmit malarijt 
arc often encountered .in warm coristxd ptjiin 
ureas os well as in inland niarshes- 

Amonc well-known coustiil plidnv of di® 
world are those facing the North Sea and south 


of the Baltic Sea in Northern Europe, the 
Camp'jnia twrween Rome and the Tyrrhenian. 
Sea, the narrow shelf Cllong the Malabar and 
Coroimindcl Coasts of India, Uie peninsula of 
Yuraian, und the coa-ttal plain along Die .-m- 
lantie Ocean utiJ Gulf ol Mexico in ihe United 
States, 

Hie Atlantic and Gulf Coartal Plain of this 
coumrv is rich agricultural)} and important 
commercially. A large variety of crisps, includ¬ 
ing vccclublcs. fruit, peanuts, tobacco, and cot¬ 
ton, i^ grown. Forest resources are Importani. 
.ind the many sea ports verve both lite Interior 
and the coastal plain iitclf. 

The chief livers of e(raslaJ plaims are usually 
navigable, and seaports ore iiften tociited near 
their mouths. Hundreds of such ports have been 
founded, incliiding Savannah. Georgia; New 
Oilcans; Hamburg in Gcrnuiuy; and Le Havre 
and Bordeaux in Frunce, 

The Fisit LUye. Since the rocks of coasliil 
pluins are relatively soft, streams that rise in im 
interior upland of resist-mt rock usually liavc 
falls and r&picfs at the contact between the hard 
rocks tif the upland and weaker rtickis of the 
eoErttal plain, 

.Mong titc Allantic CoKjft tlie contaci be¬ 
tween hard cryrtallinc rock of die Piedmont 
Plaieuu and ific AUantic Coastal Plain, called 
the Fail Lftie, is a feaiuie easily iriiceahlc from 
New Jersey to Aliibama (Figure 13-6). The 
Fall 1-ine tklennmcs the head of navigation on 
many streams and lurnlshes water power for 
tnanufiieturlng; Ulis in turn leads to establlsh- 
ttienl of ntiiny towns and cities, Amony cent ere 
whose IcicalKMis are in pm deteimined by their 
position on the Fall Line are Newiirt. Trenton. 
Philadelphia, Wilmington, Biiliinmrt. Washiitg- 
lon. Richmond. Knleiglt, Collntibia, Augustii, 
and Macon. 

A similar fall line traverses central Germany, 
marking the contact betweco older harder rocks 
ol Nouili Cetmany and the young weak rocks 
of the coastal plain in ihc non hem part td that 
country, 

Oeeupanco pf Inieripr Plaint. Some of ihe 
most extensive und useful plains on the face of 
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the c»rth occupy the tnieiior <iF ccintiftCRt^. An 
CAumpU is ifFe interior UnL'hintis >mcl the Greut 
f^;«in$ of Norlh Atneriva. Tlie greui Europeitn 
plniit stretch'kn|£ from the North iicu inbnd into 


Russia Js omniicr. In Soulii AJtncrku u v-mi 
iowLind or plain extends iruni tvest Argentina 
north into enstcrti Hohvja^ PuragUiiy, antj in- 
teriOT Bra/iL, 
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Pnierior plains hiive furious origiivs AnJ th< 
term rsfcfs tO ihcir localion only. L'rositin oS 
once higitcf land uccoimis for some inicriofr 
plain* like Australia iind paru ol CluhiiJa Sfit- 
fintf ihelli wJi it'll UTt found in ilie bediot’k of 
many inland plains in Europe and America 
prove iJujiK arCte^ stenr once al flic Ixtdiim of 
the sea. Other inicrior plnins arc m areas where 
debris has been iiujiiped by prehisioric rivers 
Jiud glaciers and so Idi the land witii smal! 
differences in reltcf. Those parts of the «reai 
European [dain and cenirul t [tiled Stiiiet which 
receive adetjunic rainfall include great areas of 
fertile land, support many farge cities with 
Oicir associated industries, and consTiiutc some 
of the most important Lconomic reeions on 
earth. In contrast, lonn; otto micrior plains, 
JiLc thi; Lliino^ ot cenluil \"ene7UCb and 
i^uihern Colombiiii The Siidun region of Africa, 
-Riijlhwc$(crm SiheriEJ ^ith «thtr pusis uT inland 
Asia, .are of grasps, devoted to gritriTi^ of 
*Uil i^Euite and domesiic cattle. Tli^V aoe 
peopl^ wlih scranl mnubers of hunters and 
Ikcrd^mcn These plaifii are liilTlcull lo reach 
front the and perhaf>^ hecau'^ of llicir 
isoLition the inhnbitnTits have been to ad¬ 
vance in culiiire nnti economk devdopntent. 

In general. siriL'e mrcrior plains arc charnc- 
ECTwed bj Uiw. felid^. they prci^ent relalively few 
obstaelcs ta ntodern iiicttiDijs of iranspanation. 
Thi 1 ^t plairts which have iuid cUmate favor- 
wb\t to ^ieiilentcnt and ectinomic dcvelopiuent 
are gcneFally well served with railroads and 
highways Imcrior plains^ as welt stv fstl^r areas 
Itxlatcd in middle and hijh latitudes toward 
centers of connneniat land iTnUsscs, usually ex¬ 
perience Very ^verc clinuaiie condnions. influ¬ 
ence of the ^a air seldom rcacbes great dis- 
luritc^ rntii ihn heartv of eoniincnts Severe 
climate pnrvcnts s^oinc crop^ fruiu being gjfow‘ii 
and so handicaps the inhsibhants. 

The lack of promnmeed relief featiirev an 
interior plaint was an advantage to the I nited 
States and Canadian govcmmenis when they 
divkied largo I mats ol kiiid on die basis of tcc- 
I angular survevs. The uuJlurjil Lmtiscape evoh'- 
ing on htndfi divided by the^ iurvcj's kt difler- 
enr in oppeanmee from that of the countryside 


of the eastem United Stales, where 4?iher 
schemes for land dtvi^finn were established. 

Plains afc readily itivaiilcd hv modem mech¬ 
anized iimnes; this occurred in Poland in 1^40 
and happened repeatedly in the days of cavalry 
and foot ioldiers, bul the vast extent of plains 
of a country like the Soviet Uiiicfn lends iiself 
rcudily to mititary defense, for ii leaver room 
to maneuver and in rctreai lo ihe inierinr w ith- 
oui sulTering disastrous defeai. This plan was 
followed by ihe Russians diinng the Napole¬ 
onic wars £irtd more rccefiily in their retreat to 
StaUngnid in World War It; when the com- 
municatlons tif ihc invading Minnies were greally 
extended, the Rub^bns sucoKsfully countef- 
attacked. 

Glnciol PInins. Ages ago, gigantic ice shecis 
accumulated in Nonh America. Northern Eu- 
roj?e, and other parts ot th* earth which were 
then cxpcdeneing very low tempcruinrc!;. In 
North America* these contmcntiil glaciers cx- 
tended southward as far .is l.tmg !‘iland, north¬ 
ern New Jersey* PennsyKania, central Ohio, 
Illinois, and tow^i T hen the ice from extended 
acsi fo xibotit Ehe .Vfissoun Rtver^ which il 
roughlv followed to Ihc Rocky Mountains. Ice 
also invaded the norlhcrn part Ul Ihc ctate of 
\\'ailiingtim 

Tile moving icc sheds mawriaily modilkd 
the naiunil landscape of these regions. Dehriv 
called drtff or ult wai^ deposited on the surface 
of Ehe htJid when ihe glacier mcUud away. Val¬ 
leys w^erc some I lines filled Wilh dcbns, thereby 
reducing an original steep relief to a less rugged 
cojidiium In otiict places^ lobes ot the ice 
jhcer gniiged out vast 4 ti.imhiex of mateiiuJ 
from ancient rivci valleys and dumped ii in 
e^on(sated heaps around the exesKVated hn^in 
When Ihe ice melted^ tmme of these depne'ssiom 
weic ocetipied by hikes, ihe greatest example 
marked by the Great Lakes of North America. 

Heap* of lUaterial dep4isdcd ai ihe end of n 
melting glacier u*suul|y fomied long, irregular, 
hilly ridges cuikd frrmtmi Such 

mornTncs hin^ hummocky, rougli ^nrfncci nf- 
tcTi covered wilh houlders. both smutt *Lnd big. 
Where glacial deposits are very stony^ ihere 
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with ggriculiutv. On iht whiile, 
h^jwcver* the elTect of the gbtricEs wiis to re¬ 
duce the ioi>ogftiphy* tcy vmg ii smoothet ihm 
it originiJiy. Ao example of ii hilly region 
madt? less rugged by gliu:icrs pbning oJl bill- 
tops and filJing valleys h in norlheafilcm Ohb, 
Here the hilly Eand^of the App]ilachiiLn PbitciiU 
vtent le^-eled by emsion und deposit-^ from the 
continental glacier. 

When The ice melted, quaniitiei of sand. 
sDL and gravel ^vefe deposited lo Eorin gerilly 
Sloping ourwasb pLuns f Figure Ass the 

ice melted ^iwaVi it dumped ai random boul¬ 
ders, djiVi rock iluur, and uthtr mmeriuj it oon- 
tuined-, farming the si>cal]ed ^kiiOil uti ^'liich 
coveni the whole country in the nOTthenstem 
United States. This debris alien hlied old val¬ 
leys iiiid compelicd complete readjustments of 
drnhiage lines. 

A region In southwestern Wisconsin and ad¬ 
jacent comers of voutheiistcm VlinncKota. 
northwest liirnois. and northensiern Iowa wss 
never covered by any ice sheet, This is known 
as the drifUess arefi: here (here is rugged relief 
and much less good farmland than in adjoming 
glaciated regions. Smiilur hilly lands of inicrior 

fijiurj? 13^7 Umdirapff ftfiXUu^s fht frcHf 

u/ a pijfUiCirr; F. ict* from. I_M, fmcntl 

ifn^rainiu MMp m^diai TM. 

flu‘>rafni\ rtfunininj^ u/ii^r tirftwh^tf 

0f iof T, tHK ft, 

rttek. 



value for farming arc found in soiLtiiem pttrts 
of Qbjo, Lniliann, and Illinois beyond the 
limns reiichfid by glnclers. 

Parts of Canada and many New England 
hills lost much ol iheSr soil by glacial erosion. 
Aress-i nf northwc'iiem Europe alsj> «ufTcred- 
Ghicial erosion tcjhDvcd much of the sail in 
Scandinitvia and Scodand. Finlimdr toD, 
affected. 

In genemb elaeinied parts of the continents 
forni plains of less relief ihan before glacblkm, 
though they display much mmor irregularity of 
surface. As hn tis the UniEcd States i^ eort- 
cemedT consinenlyl glHckrs benefited man by 
reducing relief, bringing in ^onic ntaierittl of 
hi^ feniliiyv creating lakes useful for tran^ 
ponation and other purposes, causing many 
waicrfitlls and otficr power sites, and deposit¬ 
ing sand, gravel, and cliiy of v^iiiie tor const ruc¬ 
tion materially. 

Glaciers of contincntJ^l cs^icoi secured itimt 
of their toad from local saurce.s, though they 
abo carried some boulders hDiidreds of miles 
frnm Cannida. In New England und nurtlierji 
Wisconjilrr, W'here bedrock is hurd, the ghECUit 
tilli h S'cry i^tony ond cuTtivalion of sol! is diftt- 
cult; aiouncl the lower Great Lake.s the lid 
targely derived from weak. ca.sily wtalhered 
rock, and the hind h euisicr to plow and develop 
into famoi. 

C^ortitneniul gindation h Ehc caiLse for tens 
of Thousands of takes. Uneven dumping of 
gkciai debris made damit or left basins. Big 
masses of ice were surrounded by deposited 
material and bkes filled the In^fllovv^ wlien the 
ice melted. Tfie htrgOii glaeiul InkcA wtrre 
formed eiltier by dams frnriT the ice ilvelf or in 
part by glaeia! erosion of weak forks. The 
limits of these former bkes arc determined by 
I he presence of abandoned beaches ^ san d 
dunes, wavc-cuE cliffs. Temtce^. escpisctl deltas, 
and ^umi bars. In diese icrtiporary lakes luytrs 
of sWt and day were deposited. Shallow gLueial 
lakes soon rvUed with peat and riIj and became 
Kuiie pf I he IS warn ps that ate dtsinicterivtic of 
gladal phiiTTb. Some liwampN and glucial bke 
beds when drained make very fertile ajid pnv 
ductive familuird (Figure 13-5 J, idthoagh other 
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kkc t>eds utc sandy so of [imiicd use, 
Amottg the firsr Kroiip jire She beds of eJiimct 
ghicjal lakes or'niucfc lands'’ in non hem 
Ohio Hi^h'Vidue trock cmps are grown here, 
jnd the pnee of such I anti ustially far above 
that of adjoinmi farms not located on former 
lake iieds. 

Great volumes of glacial melt water sorted, 
ttansponed, ami reiicposiicd tnatcnal Icoin tisc 
end of the melting ice. These are culled g/ttitr'- 
fhiv/dj deposiii and Are well sorted and even 
stratified. Glacial flood waters deposilcti the re¬ 
worked material lo form oJifiiOTfi phm fit 
front of continental lee sheets f Figure 13-7). 
These provide u source of comniercinl supplies 
of sunds and gruveU. If deposits ckxuj relatively 
near constfuciion jobs, they are much used for 
ooncreie and other hiiilding matciidlSi 

Hlitoking by glacial deposits of fornier river 
systems lias cuased itiany dTiiinagf changes. 
For example, much of ilie dfainiige now irihu- 
taty to the upper Ohio River once flowed 
into ihfl iinceitral St. Lawrence Banin, In 
North America ntost of the portages used by 
tur traders between the Great Lakes and the 
Ohio and Mississippi Kivefs fnlkvw ubundoned 


glacial meltwater spillways. In Europe tlte ca- 
Hals connecting the nvers which cross the 
nortlicTii plain of Germany usually follow sim¬ 
ilar desierted channels occupied by rivers in the 
glacial period. 

Glaciated regions have ihc characteristics of 
youth in the cycle of emsiati. Insufficient time 
has elapsed since the ^iicitil period far drainage 
systems to become well established and relief 
features to reach maiuriiy. The many fnkes 
and sHow thaJ drainu^x^ b noi yet 

stabilised. Rapids and waterfalls were created 
when ^laciaf deposits filled Former volleys and 
forced strtaniv to seek new courses. Where the 
Wilier dropped over u clifl, as at Niagara, a 
w’atcrftill resulted; cascades, rapids, and newly 
eroded narrow gorges tire likewise character- 
IsUcs of reruns formerly occupied by coati- 
neniaJ glaciers. Many of ihe warerfalls and 
other sites have been developed for power and 
account for the location of numerpus fMitorics 
and mill towns. 

Changing Oeeuponee of Plntns. The vegeta¬ 
tion which covers pLiins alTects their oceuponce 
and lire If cconoinjc development. Open steppes 
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are easily fjccupicd and crossed whereas dense 
forests, extensive marshes, imd deserts often 
impede movcmenl of peoples. In forested re- 
gjons, the ftrsi arteries for travel and trade 
jkre usuftlly the rivets. Explorers long ago pen¬ 
etrated csscntiully all parts of the Atidest, but 
considerable forested parts cf interior iirnzii 
nway trom the rivers arc stilt vntuidJy unknown, 
Origirudly plains with suitable climate sup¬ 
ported dense forests fFigure i-Jl. In the east 
central Uniied Siutes and in ft’eMcm Europe 
the lowlands vvere covered with hardwood trees 
growing in excellent soils. Once these regions 
were sparselv populated by primilrve farmers 
and hunters. Today die forests have been 


largely cleared awny, die land has been brought 
under cultivation :ind supports a much larger 
poptilaiion. In colder parts of Northern Eu¬ 
rope, Asiu. and Americu. the cliitiaxe is harsh 
and 'idlls are inferior, Tliese ate ax naturaily 
arc less useful for crops and support only 
spnrse populutions Likewise iropicul foreslcd 
plains im Africa and South America have more 
repressive ctfects and support few pcMipk. 
Difneuity in cleartne the land of trees )s among 
the handicups slowing up setilcmerii and uiiliza- 
tioii of plains twered by tropicul rein forests. 

Plainy of the greul Interior scniitmd steppes 
have been previously described in Chapter 9, 


FLAI EAtJS 

Plateaus resemble niountdinv in dcviiioii but 
plains* in their comparative levelness, Techni¬ 
cally a plateau is :in extensive fiauiidi area that 
has been uplifted withouf essential deforma- 
lion. Plateaus «re soinewliiit more difficuli of 
access than plains bocuuse they often are 
reached by an abrupt ascent and are crossed 


by deep canvons. Resulting isolation ntny lead 
to greater corwri^atjs.m among their inhubitunts. 
Thus the plateau t)f Judea retained tEie Hebrew 
religion in its most pure form wltilc the moic 
fertile lowlands broke owft> Ifom strki reli- 
eious observances iis a txniutt ol more contacts 
with foreigners 


liiittfc tJ-9 Thu Liiy /if 1 UAL ft. Ill fAf Jiifi-rev hiaftlamh o/ ihr Mf/ican 
ftftih’tiu- 
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/ (Sfirtf ty-10 A BiAivioH }»iiion «f La 

Pm., St>tt the vepy heavy woolen fhat 

are rse^'essary i*> the hl^h abitmlti of thti pl^tsm 
\Pkotosraph vseti hy pernasrofi of R, L Baker, 
Honolulu,) 

In miUdk laliliides hith plaieous may have 
biir^^h. pulaf climutcs as in Tibet 

(Figure jrwJ Turkestan (Figure 13-111- 

Here ntun jiruaglev ihe severities of 

climate and cko tmt u hcuBty Mivicncc b_v 
stock raising und a little iigriculiuof carried on 
III the more protcetcU places. In Jn eijual area 
in t}ic same latiiuilcs if! the loivlands of Chitia 
Projiet, nearly lialf u billion people live. In 
the Miutbwcslerii UnUed States, ilie high Col¬ 
orado plateiiiiv have niorc rain and support 
forests and lush mcadow-s, whereas lower alti¬ 
tudes iiroimd itiecn arc dc sen like in chjtacttr- 
Jicre altitude is un advantage for the lumbcr- 
niutl. raneher, and dairy farmer llie Colorado 
Pfatcua also supplies much of the water for 
irriitation by uliidi numbers of jwoplt h:ivt 
cciiic|uercd pjn uf the nearby desert. 

The Appalachian Piutcao h in a fntiuiTc 
stage of erosion. Compariitivcly little of the 


original genily rolling surface remains, ferosmn 
has" made it into such a hilly region that only 
the general uniformity in elevation tvf the hills, 
rido^, and other flaulsh suinmits prove tbal ii 
plateau exists. 

fn the tropics, plttteaus arc usually preferred 
to lovvJaods for liumiui aciiviiy. since the cli- 
mate is less enervating. Thus the plateaus of 
souihcaslern Briull. the Deccan in Indin. high¬ 
lands of Ceniral America, and Mmico (Figure 
13-Dl and high plateaus «f northwcsteni 
Soiilli Artierica in Pern, BoKvin {Figure 13- 
101, Colombia, and Ecuador uie favored parts 
of ifiose counirks. 

Esccpl in the tropics, pbteaus arc getlcraJly 
less desirable for human use than plains. Can¬ 
yons often iwUte the level land, making it 
dllliailt to tttinsport produce, and causing the 
same backvvardness among iiihti.hitUAt& that is 
characicristic of people in isolated mountain 
regions- Interior plateaus of Ashf—4fie Pamirs 
(Figure 13-11), Tibet, and Afghanistan—are 
typical representatives of this Imdscapc and 
its peoples. The great canyons that cross the 
Colorado Plateau are almost tmpasiaWe bar¬ 
riers to travel, though eommuniciitioo is easy 
on the broad tablelands between the canyons. 

Since plateaus ore thus usually less suited 

Figure tJ-ll Siirikot tnhemiett t*t the Pamir 
diftnat t>t CViiHfie f urkes/mt. Hate the wnritp 
fitiitiletl ehtfims umt heavy feltett hats whirh itre 
taetled for cam fori in iftU comlwmal envona- 
nteiit. {Phviottraph, imurtesy ol the Aawrteaif 
Mmewti of Nmitral fitMiary. VorA.) 


'- 1 .^ 
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for occopiincc by ffiiin thun lowliiJids> they sitp- 
port fewer inhftbitinws than plain* if the iHttfi*" 
are hiunid and ooi mci^ deWt. Gradng and 
forestry are the principat human occupaii<m> 
on pkttcatii of the world They ate uostiitable 
hrf farming outside the tropics: seldom do they 
hn^o large cities Tliosc found there arc itidus- 
tnal centers supported by mineral resources or 
transportotioti facilities. Nevertheless eleva¬ 
tions like the Appalachian Plateau cuntribuie 
important tjUiirtiiies of couL oil. natural gaSi 
and building ijiatemfs for Jtiiui's use, 

Pufbtet huiiam. In the arid American 
Souiliwesi. because of the high aliliudc the 
deserts of the Colurado Plateau caperienoe 
colder winters than the neufby tropical deserts 
wliich are ai tower elevations Here two types 


of Indians lived side by side, the Pueblo Indiiins 
and the nomads. Tlie nomads, like tins Apaches, 
were mostly hunters and gtiihercrs. and rarely 
planted coot. Tiicy were feared enemies of the 
sedenimy Indians, 

The Pueblo Indiarin- once tsocupictl the en¬ 
tire platesu country, but before ihs arrival of 
the white man their mimbers and ira|iortjnce 
declined. Many ruined cliff dwellings and 
abandoned Pueblo villages show the large area 
they formerly occupied. 

fisting viilMgc site* are Joculed on the tops 
of rwarlv inaccessible hjitcs or mesiis (table¬ 
lands 1 forpfoteclion (Figure 15-12) Villages 
consist of one or more community houses gsn- 
erull) of stone and adobe brick with wood used 
only* for roofs, ladders, door frames or other 
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Openings, and (he doors ijjtniselvcs. Each 
funilK hu$ Its own rooms, and Ftruclurcs are 
sornetiincs four or five stories hlgli, 

Pueblo Indians support iheniselvcs almost 
entirely by agrictiliure Corn und beans, with 
stjuush and olber gourds, are principal crops. 
Fonnerly these Indians made superior pouerj 
anti other utensils; today some of them still 
(iLike pottery or *ilver and turt^uoise jewelry for 
sale to tourists. Little game cun ire hunted, since 
the Indloiu live in permaneni locations, and 
iinitnals within convenient hunting distsmcc are 
few,. Water is a problem. Rains furnish part of 
the supply, but women tabnnnusly carry most 
of the water in jars up tile steep and rocky 
trails from dLstani spring. Waict is reserved 
mainly for cooking and drlnting; little cun fx: 


used extravagantly, for washing, and none for 

growing plants iibout I he ViLlagc. 

Some Ijidiatis praetke irTigiUicn on a ’tninU 
sdakr imm ipring^ or liny strtitms* bui most of 
Lheir ciopi afc r^ii^d by flood irriguiiom Com 
H planted in timely alhviiil fun sii tlie mouth 
[sf a dry w^ah or canyon commg dowii from 
ihe mouniuifis or plateaus. Tite niinv scasim iti 
Arisenna and western New Mexico corner m 
Jdy md Augusu D 3 Qs 0 y in ttie form of heavy 
local thundci^tormi, Aa a rule, ?>ufficluTit 

nruLned fro iti Lbc preceding winter in rhe 
sandy soil to germinate the planted kernels of 
com, but nol enough of such water t$ pce^ni lo 
maiurc the cAip. Hie Indiana depend upon 
mins to trow the needed supply of 
ftwid. Their religion Lind ecremonies. including 



!S-f 2 Thir Pmrkh hmtr 

thirif £f%nimmifty hoi/ii^s- o; jfowe an<i 
iJilobf iuifttiri/ hiiti f/tr pftHi't'iitm 

wiirii^r Itihiri, iif- 

ih'riwi miWi/ /’Orpt, 4lPi^ 

rmpt in f/rr njlii/y U/ih 0/ ftir-urhy 
hff(iirmI(Tnih whrrr irngittUm rnp- 

fttfmrnurii ihf vurmhh 

Cotfiftuh Pidfcm rw!giftn i pijam)!r(iph 
^rittrftrf'.T Pimfotut. Cid^/or- 

NklA 
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(he so-called "snfttc dajice," are efforts to 
propitia[e ihc ^ixl of mt} so thar crops wiU 
be good and food pIcoiduK 

The Pueblo Indians often hiive iw or inare 
years" food supply In their large stercheuses. 

S U M M A i Y 

Pluins, of which rhere are d number of types, 
provide ihe mosr Hceeptuhte lype of environ- 
meiU fof the Lurgest pan oi the worUl'i pcipula- 
non. Plains in general have The greaicst extent 
ot soils favorable for tarming, thus providing 
^ufliCEcnt quimti[ii?s of food for stjpponing Urge 
pcipulaticrns. Fuilhcnnore, mos^ plains, offer few 
sennus ofntaeln io travel Ftoodpliiint, della 
plains^ take or eoasiul plains^ ind «otnc ^Itidnl 
ptainx provide good soils nnd iTaniponarian nd- 
vaniugeft. 1 e Is in these favored locaiidfiA that I he 
world's Jaj'gest ciiiea< flourish. It is essential, haurv 
evcft lha* climaiit condilkini he favornhli; for 
crop growth^ or plains wiii OjOt he cupahk of 
greatest development for huifinn use. Seme 
pluina wiih a wet e^juntorial dimutc are top hot, 
h um id, imd densely forested to alU^ct large pop- 
ulutioru. Dry, fnisMOvcred plains or stepper are 
used cbidlV for g mv'm a, the herders nffcen Iwimg 
nomads, 

Flatciiu surfaces resemble pk^iiis. but the added 

QUESTIONS 

1. Whj are ml all plains densely papuliklcsdt 

2, \^'liy are plains of midlalKudes more gencr^ 
idly useful than those of low' and hiEh laiirades? 

i. t'ompiie n iist cl citiei wbt^se >ites are 

related to id I deltas. (6) floodplains^ eoastAl 
plaint. 

4 . How many of tliir world's large river ptitiiw 
open toward cDChsj^cd teas^ 

Whut difiidvantagcsH Jo they e.xpcrknee over 
plains Ihut open toward ibe open sea? 

5. What large river plains are unfavorahl) lo¬ 
cated because of a cllmnie thai b unsuiiahk for 
the lupport of hirge populaliont? 


Hence the tribe h not compkiely dcpendenl 
upon uncertain rsiinsi of any one puitkular year 
but can count upon what It has pul aside from 
surplus produced in good yci^s for hsc during 
unfavorable times. 


feature of allEtude rnakes them generalEy lei» use¬ 
ful, except In Tropkui LaJimde^ where the pla¬ 
teau nun' he preferred for human residence, Hince 
low atlitudes m the tropics are rcLitivcly un- 
t£uited lo suppEJf! many people 

Outihi^ 

Origin vad oppo^ironw of pin ini 
Ocvupanco frf plolns 

Under pruniiive condilion> 

Dcvekipmcnl of dvlika^km md pditicMl 
expansion 
frpAft of plains 

rioodplpins, didtas, Ltke, and alhiviol pied- 
memu 
Fcaeplums 
Coastal plains 
ftiterEor plains 
Gbcial ptairui 
Cbonglnp (KcujKince 

FlDreays^- thai^si^ristiEA pnd acevponcB 


tf, Among the workFia ttirg<j deltas, wlJch are 
moit oseftil? 

7. How arc coa^at plains distinguished from hi- 
tenor plains? Con you suggest a second contrast? 

Lkt at least sls probEarns that tocc the pco|dc 
of mo^i dizlia chies. 

9. Whm Advaniagci ho % city loc^icrl on ^ Large 
fertile piaiti with regard so cDmmctoc and maiiu- 
faci tiring? 

to. Why are there few dttivelv psipulalcJ pLi- 
it, Why ore eqiihiiiiriDj p|u£eau\ uxll peopled'^ 
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RESEARCH TOPICS 

The and the Macken:s^kc arc liirKe 

sErL^iitfis. They u-rc ni^rly ihe snmi: kingtlii lnJLh 
fli>w ihrough wide lowlands. And have wclE^k- 
^■e^opcLl deltas, Accoum tqr tfie ditference in hu¬ 
man popnliition wiiiHii ibcit vak|ev& 

Z. Oullinc lht3 htJHdicap:^ fhai faoe rrv^r iran^por- 
talion on rhe Si Uiwrence* ihe the 

Volga, Ihr Mhisnurt, rhe CoEumhin, ihe Mississ¬ 
ippi, and ihc Amtizon HiversH 

J. Prepare a siuilv tisH lonaer tttiLE om ptigc in 
which yoi> develop as fuUy os possible the human 
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Moui^iAiNS arff earth ftntufe% of re¬ 

lief than hilb; their !furfuce> normally have Itr^ 
level land than plateau?! or plaids. Whether a 
particuhtr sire a wit! N called hilly or Tuountajn- 
iiti^ h determtned botli by actual clevailon and 
bj comparison with the heJ^bt and steepness of 
neighboring hinil feaiures. Mountains and hilJs 

MOUNTAINS 

Origm of Mountoini. Details of Xiie Origin of 
particular tnouniains concern geologists partic¬ 
ularly; but the niatier l>cconies of geographical 
UiiporLmcc 11 niOuittaiiLs oripnaiing lo dMerent 
woy:t have diverse dUcciif upon luimun af¬ 
fairs. Types of rUDuntains Tiidude those formed 
by foidiJig, faulting^ intrusion of igneous lock, 
solcatirc nctrvity, and Jnttn^ croi^ion of high 
plateaus p As mentiemed in a preceding chapter, 
a cordiUem is '^'the whole system of mountain 


affect men fn mnntroui wiiy* which interest tlic 
geographer, Tlicir beauty, use for oecrealfon 
and hcollh, Jndustric?!, mid mfliience on routes 
of trade or travel, us wd| as ihe icxegufar 
tribiitioti of their populaLjon, ttmkt ihe study 
of mountains 40 uTiportani part Of geography. 


ranges, ^oups. ffdgt^. and peaks” (the Rocky 
MountainsH Andes, and Himalayas arc excel¬ 
lent examples of extensive cordilleras l Mourn 
lain chains and ranges may rise separulcly 
from others, but oflcn the botintlary that divides 
them is only a valley or even u somewhas 
arbitrary llne^ as nmofig the w-ciilled "'moytt' 
tain ranges"" of northern Idaho. The Inghesi 
summits are generalI) gisTcn individual finmes 
like Pikes Peak or Ml. Shustu. Even the term 
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"hills” 13 soiTusilines appficiJ to 21 nntnintum 
group liic the Dl&trk tIJlls in Soutit Diikoia, 
which ^re teallv mounialn^. 

FA^dail muuHOJifti ij^lutly ccinsisf nf long 
parjilct ranges or rfd^^. V.ilk)$ in folded 
niouttiains <iT 1ir»t occopy the doHitfolds, in 
ifie Jura Mountains wesr of ihe Atpi;. Some- 
tinies prolonged erosion of folded tnoanliiins 
modifies the location of die ridges. This occurs 
when upfolded rocks and wc^iker struhi iirc 
removed fujslcr thun tilhcr hcdrtK'k. until FinulJv 
valleys ctimtr t<i occupy fhc ouletups of weaker 
npcks, with more resi slant beds forming moun¬ 
tain ridges (Figure 14-1), These oonditians 
prevail in ihe Appalachian Mountains. In 
folded niouclairks where trends of ilie folds are 
paraJlelt tnmspoit follows ihe elongated valleys 
between ridges raihei easily, hiir liuniait travel 
acro^iS such ntountains is very dilTieiili because 
of the many ridges and rivers that are en- 
counicrcd, 

fnufrs (breaks in I he earih^s crust ^ are com¬ 
mon causes of ntuunitiiD uplift Where hiuhing 


has oKSurred recently, ge^ilogkuUy speaking- 
the faire of the upraised mountain bktek rises 
abruptly from Ihe phiinik 41 its b'dhc without 
iniemitdiatc foothills. The Front Range of the 
Rcickie.^ in Glacier Fa^k^ the cast from of the 
Srerra Nevada (Figure 14 - 2 ). and the western 
face of the Wasatch Range in Utah are the 
re^iuR of fiujlting ITicse mountain escarpments 
liiediEficuU to and ft^rm important barf Lei's 
tt* transportation Main routes of travel gen- 
emlly fullinv de^'ply eroded cunyun^ ihnt cut 
aems^ the high taiiltcd mairniams, thus avoid¬ 
ing steep fuiitt slopes wherever possible. Iso¬ 
lated fault blocks sometimes have l^ccn up¬ 
lifted to fonn Isla ndllke mountain masses rising 
above surrounding valley? juuI plains, like the 
hx^in ranged of XevndiL 

hiirmiom. Somedme^ gigtintic 
masses of molten rock have intruded other 
rock materials and prL>duccd vast upheavals 
on the earth's surface The heart of ntatij 
mountain ranges (ike the Sierra Nevada, Uk" 
Rockies of centroJ Idalto. and the Pacific Coast 


/J-/ Itin*lmrk rkli^ej 
ihti .Kimihii'vxirrn 
<*/ Ai^criii. A It 

^rra/e i*} frw.tniJtt foH 
mutt.* fftnji rffjiioa <i/ Aivft 
ivpak«*r f-oktA m p/arer 
wht*r^ ihr yirma ere .rfrepiv 
fmfinrd. tht? dc^irft 

i-ftiirtittfr £>/ 
mtii fftr evida'nii't w) 
iff ifn'i r/ri chiwfiiiTi 
f^rta 











i 4’-2 Emitviirtl fme of the Sierra Nrmdn Kt uh the Ahitmfna HiJh 
itt liir mltidk" itlitmice. Thr hi^heU porni ort thv .vJty line at tkr venter oi the 
pivturv jj Aft lA'^/ifJiFV- .V/>/r the drvp di'f.Kvrihm ■>/ the ff/ri of tin nenr^ 
incut iiHii fhii rJtrnuvc dc^'vkfpntCfi! of Mtviul fun^ imd ctyit'i rtJ the 
0I the firiTfpmfrtf. The flimr af Owtit\ Viike^ tipptur \ m ihr lorviirimtftt. 


Range of Canada consists of greiit inlrusions 
(baihcrlkhij of graniic. Intruiiivc xoct usiialJy 
eroi^Lon and often fnrms mouniain sum- 
mirs sifter ntore easily eroded rocks Uiul once 
covered jnd suiroundcd the iiitnisionst Imve 
been removed IfitnisLonv may 
rule or isobred niountuin groups like 

The Judith M nun tains of cerltnil Monlunp and 
ihe Henry Stonniatns of Uiah^ 

have lu;!|>cd form many luouii- 
lains Sometimes Uie luvy Qou's huild up a 
hmad pluteaiilike mountain rimge like the 
soittJicrn Cascades in Oregon* or broad domes 
like Mnun^ Kea and Miuma Lon in Hawaii 
More frtrs|uent 1 y vtifcnnoes form indtviduul 
piles or cones of lava mi e?cplosiv^ vdlcanic 
debris. These liiiimetuiies cxtcut as Tsoluted 
peuks btit more nften in rows huilt up atong e 
line of Prkicture m the earth's crust. Smaller 
parasitic cones mu) surrouiid a mjijof volcana. 
Lavii domes have compajadvely gentle slopes. 
In contrast* volcanoes formed of cinders ot a 


mfsture of bva and cinders are generally ^teep- 
sided cones like Fuji in Jap:m, Mt. Vesuvius 
near Naples, or Lassen Peak tii northern Cal¬ 
ifornia. 

Pbyctfn crasioi}^ Wliert a liigli pliitcaii has 
been deeply trenihed hy viilley.v umil little of 
the origmul level ^unimir surface femaitt}^, the 
region resembles a mountain urea in it^ clfccts 
on tm^d and occupanee. A tIissecTeil high 
pbteau region of this type occurs m northern 
Idaho and adjacent jxiris uf MoniEinn and 
WusiiEtigton. eroded pliiteuus Imvt been 

so reduced ihuf only remnants of die ntigiitiil 
turfacc remain perched on ihe ridge summih^ 
relief may be surricjently iiigHed so thni they 
are regurded us hUl lands rather than as pla¬ 
teaus This has occurred in the case of the 
Ozarks and ihe so-called .‘kttegheny and Curri’^ 
be r hind Phi leans in the. United St uses and tn 
sotiie ether hill rcgiiims. Usiially disvseclion of 
the plateuu denumds a long period of gcologiu 
lime in order to reach munirilv. The ApfulMCb- 
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im Fta^aii rs an exc:^lient example of mch. a 
maiun: region. AT future time The divides 
beiwcefi civcfs will be lowered by erosion^ val¬ 
leys wiH become very broad» und Hnally what 
w£i$ once h]^h plateau may be reduced lo a 
gently rolling phiiit or penepbm. 

The iticihod by w^hicli rivers develop wuler 
gnps through ridges mentioned in the dis¬ 
cussion on erosion in Chapter 13- In a maturely 
dissected plateau or in mountain systems 
Eoimfid mainly by elongated ridges, lines of 
travel follow the rivcK. The location of the 
water gaps governs major routes of trade, tn 
the AppiibchiatT regian. the Indians di^ 
coveted the trail, which was pet haps msde 
by buftulo and deer Then it was blazed by 
rur iradcr and Ironticrstmm. Next it was 
widened for use by the Conestoga wagon of 
the emigrant^ and finally it was followed by 
railroads and paved highwayj^ Valleys* waier 
gaps, and other pusses in muturdy eroded 
tnoun tains of southern and souihwesiern 
Germany have cxcrented a similar influence 
upon the settlement and routes of cominerce m 
thill area 

Cycle of iroston in MounTnlnii No cooner 
has ;i mountain region l>egun to be elevated 
abtwe ils iurtounditip than h h altaoUd by 
forces of erosion that Tend to level \t. In the 
resulting cycle of erosion, the dilicreni char- 
acKeristics for llie siag^ of youth, maturity^ 
and old age lyadc into each other by insensi¬ 
ble degrees. 

In youths nipuntaiEi streams have carved 
narrow deep gorges, and there h very liEtfc 
level land m whieli man can live. Streams arc 
too swift aad too much interrupted by foils and 
rapids to use for navigation. Youthful streams 
may i>e developed ftn pswer, bul unless such 
rivers Eiap^^n to be siluatctl near enoueh to 
cities to makje iransmisrion of power pfolilablc, 
there b Hule use for the energy because of the 
population in niountaiTis. Hunnin vsllte" 
menls avoid the gloomy duisnis and usually oc¬ 
cupy ihe divides bciiveen rivers. Rutely is there 
much gotnl land foi farming, and indeed the 
land may reuch such hi^h elevations as to be 


dimalically unsuited for agriculture On steep 
Scopes soil i$ thin Lind poor clbelly because of 
the rapidity with which erosion may remove 
the finer parrides. UstiiilJy few people live kn 
young niounTalns bccaL-^^e they are repelled by 
th$ narrow valley's wiih Lintited ureo^of tlllobk 
hmd. scanty soil, shon growing scitson, umJ 
dense forests. Grafting and forest indusirics, 
however, may be sd some importance. 

When a mouncain region has reached ma^ 
tufity, little i)f its ongmal upland surface re¬ 
mains, Oividcs ure narrow' ridgiST useies* lor 
CNXiupance. The lurgcr rivers Jiavi: begun to 
develop lUrndpliiins, and t\ is on these and the 
genilcr lower slopes of the niLiLmtiiitis that set¬ 
tlements are located. Upper :slopc$ may provide 
Umber 3nd summer grazing for livestock. Pop- 
uhitlon is widely scattered, since famllie-S con 
HticJ support only on Uic limall plots ol ^vali- 
ubJe land. 

In lime, even high mnuniains aliiiin old age. 
anil the once rugged land is reduced Ttt a 
pcneploin. Then rivets are easily navigable and 
ihc erosional plain of slight relief can be 
crossed or cultivated almosi every where. A few 
fnimadn(h:bL, Lbe erosion-resHtont routs ol an¬ 
cient rangci, r^suiain :is proof thivt ihc v an i^ lied 
cnountuins ever existed 

In an mid climate mcuniains a 1 ,'$o pass 
thruugli 0 cycle af croF^ipii but debris eroded 
from uptaads by lorreniiid flocxls is dropped 
around bases of ihe tiiountiiiiis where iT furms 
extensive alluvial piednitmt plains. \fotiTitaiiis 
thus disfippcar in port from ero^ioii by waier 
and wind, and In part from filling of adjacent 
lowlands by debik coming fmiii the rnouniains 
rhemselvcs. 

Mountain Glaciers. ^S^hen snowfall exceed-)^ 
the faie of nieltmg yeur after ihe snoss 
first changes lu u grajiu!ur eondiUijn and fkialJki 
into snow ice Mountain gfncici^ are formed 
;ii high iiliiiude^ from Ihb consnlidatiun ol 
snow into ke, occupying upper prts ol vuUey^ 
in high n^ouiilain^. SoErre arc even found in very 
high mouniiiins nc^ir the equator, as in the 
■Vndcs. Awuy fr<JTii the equator glaeierti de¬ 
scend TO successively h?wer clcVLiuuns uniiL in 
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Alaska imd Tieira deJ Fuego. S(mie even reach 
level. Many $cenk fcatuits in mtMuiuin!* 
tike the A}p« and Rockies result from glaciers. 

Ci lac ten profoundly aflecE mounrain valleys 
they occupy by girnding oil loose and 
weuihercd rock nuiterial. polishing bedrock 
surfaces, transporting rock debris, ruicl fTnally 
dropping tlw material into imigiUar heaps and 
ridges called nittmturs, wherever the ice me!is, 
Crlacters work headward toward their sources 
and often ejioavuie the volley head imo a sieep- 
wallcd semicircuhir aittphitheaicj'. or drifue. 
Glaciers sometimes gouge the floor of the ctrt^ue 
irregulEirly, leaving depressions in the bedrock 
which subsequently may be occupied by mck- 
basin lakes [Figure j Farthcr down their 
valleys, glaciers usuaJJy deposit large ttrmfmit 
iTiotainii.f. GlEicjal gouging and deposition of 
debris frequently form lake basins (Figure 
14>J 1 that add to the beauty of the sceners'. 
Deposits of Stones and smaller debris along the 
sides of glaciers, includitig those on the ice 
itself, axe knowm as {tiKrat moraines t Figure 
14-1}, II two lateral montines join they forni 
a medial mpraiac. 


The lurface of a glacier toward the end of 
summer, when the snow Has mclwd under a 
summer sun. alwiiys appears dirty from rock 
debris that iias fallen from cliffs above or has 
been scoured by abrasion of bedrock or in 
other ways. *rhc ics melts on lop and within 
the glacier as well as at [he eml. When passing 
over irregularities in the valley, the glacier 
usually dtrreiDps great cracks called crevasses, 
which serve as conduits to lead mullwatcr 
into a massive channel under the ice, from 
which a fuU-lletlged river emerges at the lower 
end of the glacier. Tins stream U loaded with 
fineU ground rock which gives the water a 
typicul milky appearance. Much of this debris 
is deposited in from of the mc!iin| L'e down 
the valley, producing extensive valley fills. 

former slticiadoiw In the past, glaciers 
went much more extensive, aiiij many moutt' 
tain VHikys show evidence of this prehistoric 
ice at work. Today Raders in mountains may 
be only small tcmnanis of larger ones. Nuno- 
theless, glaciated Valleys can fee easily recog- 
mi&d. Moving glacial ice crrtdes tiu: ends of 
all projecting ridges and spurs and thus by 



fi^urr t4~3 tjiht iVfrn 
iVilw/n (upper /e/J) md Litf- 
coh Lalff Uowrr in 

the Morilt^rn Hviky Moutt- 
taiiu, I'ifuse ^turmtly foriuni 
lakti ttfxiipy the i-ntUy oj a 
former m:ih-c ghcivf n'AiHf 
ancimt dr^ne nppearf jip rtie 
in jht' left nair tjtin- 
stiiiti ( Photo^ruph. 

tourtay of fihivler \uiknuil 
Puri, miihofitk-i u»d the Na- 
dontd Park Survlee.) 







F/gnrf ^4*4 Sperry Ciutitr lit Ctuciif ftailtmiif f^irk tKcttpin a cirque. The 
hftex vrossfirx ^he ice iiitiiciiie that the glacie/- uiovet more ritpidiy ot the 
tenter than or the fidex. Ntne how the riKk seitimeiiif or the n^ht erf rhe 
picture have hctti cruinpteii, iwtsu'ii. tmd nmiied iogeiher ky the tttornwm 
presture rxertcti ivheri the tntiunlainit were heting fornted. Simitt fuuttv eon 
be teen oti the lace nf the tUQ ai the righi, ji lateral moifttiite appenrx at tlit 
,tbfe of the ict iff the lower left eorm'r, {Photograph by Hilemm. tuuriesy 
of the (freut Nofihern Railway.) 


cutting off lower parts of mountain spurs 
changes a normal V^shaped s^aNcv tormed by 
stream ertysion into a broader LT-sLipird valtey 
(Figure 14-6) having smooth slopes tind a 
straighiencid course. Tributary valleys often 
end high above this new valley flwir which 
was lowered by glacial erosion, From tlufse 
hanging valleys, waierlalls may plunge into the 
main vulley, as al Voscmice Falls The rock 
Walls lack soil und may be almost devoid of 
Vegetal ion. 

OutivHsh deposits and moraines ure useful 
where they are not ciw stony for ugriculture. 
Above the level reached by vnlley glaciers, up¬ 
per parts of mountain spurs tmiy have been 
little affected by facial etttsion. Here are 
meadows of value for grazing. The Swiss coll 


such mouniam meadows afps. n niime now ap¬ 
plied to the entire mountain system. 

Meuntoins os Barriers. Mountains may be 
harriers to tmvel, to commerce, to invasion, 
and to rainfall and temperature. The biirricr 
efftici of mountJiins depends on their height 
and length and the iirrangement of the ridges, 
as well us on the aUitude, character, and num¬ 
ber of passes That penetrate rhem. 

Mountains may cause so much precipitation 
on their wmdwarU slopes that deserts occupy 
most of the land u> leewjird, wi the desert of 
Nevada lies cast of the Sierra in the prevailing 
wcMerty winds. Mountains like the ,-Mps may 
protect land to the south against freezing Arctic 
lUT from the noith, thereby allowing the pro- 
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duciion of ^ubircpic-jl crops like cranes on 
proiectcd slopes much fjrrher from the etjiia- 
tof than would be possible oihcrftise. By their 
elTect on cl mi ate, mountains orteji incerEcre 
w«h the spread of n^ra] vi;|ciijiian jaiJ uni. 
mol litc. 

Mountain ranges sometimes niiifce naiunilly 
marked boundaries when tiicy arc high and 
rugged enough to form good biirn'ers. The 
Pyrenees separate prance and Spain, but neither 
the polKicaJ nor the social boundoriL's jdways 
coincide with the main divide of die range. 
Aciuidly the Pyrenees possess a particular type 
of pastornl economy wiiich is present in boUi 
iiuiions. Mountains of Scandituiyta. form u nntu- 
rai barrier between Norway and Sweden, as do 
the Hitler Root Mountains between Idaho and 
Monians. 

When Eoresicd. mountains arc moii] difficult 
to crow with wagons ihiin are bam runges of 
similar lieighl "Dius the Appoliiehians ure com- 
pora Uvely low, but ihcir densely forested 
ridges formed an important harrier against 
ivesietn expEoriiiion und iwiltemcnt Etoiti the 


Vlrginitt and Carolina colonies untQ passes had 
been localcd and trails or roads established 
liirough the w'oods. 

Mauntoin Pastes, When mountnins are bar¬ 
riers against travei and trade, passes through 
the obstruction are of paramount importance. 
The utility of a pass depends upon its latitude, 
its elevation above the lower land at either end. 
lengtli of time in which it is free of snow and 
open to travel, roughness or other difficulty 
presented by the termin. and the type of area 
it joins. To be widely used, a pa.ss should con¬ 
nect important senled regions. 

Posses (o Europe. In Europe the .Mps rise 
high above the plains of northern Italy* and 
passes afford the only means of reaching 
Dorthivcsicm Europe by land. Cities iJirive at 
the ends of passes, from which trade routes 
diverge and goods are distributed. Thus Turin 
has connections through the Mom Genis Tun¬ 
nel to Lyon, France; from Milan the Jong 
Simpkm Tunnel offers access to Central Eu¬ 
rope. TTie St. Gotihiird route Is occupied by A 



Pijfurt N-S Seitwiirti m*/ 
of €'obfmhta ffliiifwf fiifffr 
Mtishi. rha €x- 
ftrnsiv^ drvthftm€Fit oi mr- 
litut iisiti {iiS4Frt^i mOraUiirx ami 
$hc icchi^ff^i tw ihv 
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niilroAil whidi tHren iimndcd under the 
pass. The historic St. Bemiird Pass has now 
iosi some of its former impoi cuoce because lun- 
nds Utrou^h the Alps are occupied by rail- 
road.i tfiut transport most of the freight, passen¬ 
gers, and mail. Some passes are of great [lis- 
toric Interest. The Brenner Pass, for example 
lies north of Venice and {iifords a compura- 
lively easy route from the Adriatic Sea into 
Austria, Germany, and the Baltic coasts 
t Figure I4'7t. Betts'cen ihe Nortb GernuLD 
Pluiei and the Danube Busin Jtes the Moravian 
Gate. 

/'trr.w.f in Aiia. The hlgliesi mountain bar¬ 
rier on earth i> the Himulayn riuige north of 
India. I'hc most important route ftoin the 
northwest into Pakistan and India comes from 
Afghanisran through the Khvber Pass. This 
route from the enriiest times to the present hus 
provided the path for invasion of the Indtirn 
peninsula by fierce nomads from steppes and 
deserts of central Asia, attracted by the wealth 
and fertility of India. Passes Tiorth and north* 
cast of India are so very high or otherwise 
difficult that ifwy have sers-ed us routes fur 
Only a few fiardy traders Lurge armies have 


invaded fndio only from the northwest where 
pusses are low'cr and easier. Two important 
passes from China ure the Kankow Pass lead¬ 
ing from .VfongO'liii west of Peking imd that 
from the Wei Basin into the Tarim Basin— 
the fade Gate. 

Kotnes tvinteii xu xUe Mountninx. In 

the western United States, both the Kocky 
Mouniains and Sierra Nevada-Cuscadc raottes 
sire formidubk barriers to trunsportution. Rail¬ 
roads have sometimes been bull! around tfie 
Enountiiins, as the Santa Fe and Soitihcrn Pacific 
swing south of the Rockies. The NortfKnn 
Rirckics have few east-west trending vulleys: 
thus all transcontinental railroads crossing 
Montana come logeiher at Spokane at ilie wext- 
em end of the only easy route I Figure 24-fi). 
[Jenvei was bondicuippeU because pauses we it 
of that city ore so hi^i und so often blocked by 
heuvy snow tliut railroads found construction 
costly and operation dillicuft. Railmads, there¬ 
fore, built fines northwarid from Denver tfirouslt 
the open country of Wyoming or southward to 
The Grand Canyon of the Arkansas River, 
avoiiLing the more difficult routes uenoss tlie 
liigh Rockies. Fjniill)i Denver Itself, impelled 


FifSHrt A i^hcMIy 

vourt/tt V-tkafvd yaiiiry (h 
Cttii/oTTfia. i,Fht>tog;r(iph Ay 
F, £, Af«rrft<'s. r/v«f Ay per- 
mnnon of ihe UJS. G^otopx- 
<-at Snn-eyj 
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by fhc need of ovcrconimg (he nuturaj handi¬ 
caps lo t run ^portal Ion, helped iii]5% funds to 
tunnel dirough iJic Rockies wesi ofilie eityr ibus 
saving 173 miles of travel between Denver and 
Suit Ljjke City The longest railroad tunnel 
(nearly 7^^^ miles) in ihe United States; is thiU 
of the Cireut Non hern Railway m the Cascadit 
\fDiintuins of Washington, bulk to elnninjl^ 
Sleep grades nnd danger from snowslicLes. 

OtCtfpDnta of Mountains. Moyritiims appciiT 
iM be excel lent natural boundaries, although 
actually ihoj serve inrre4^ucnd) lui politkal 
bt^undLiries. The conrinenfiil divide of the 
Andes Mountains, for cxiimpk. i* utilized as a 
nalionul boundary only tar part of its length 
between Argentiitu and Chile 

Mouniains and hilts may ^erve. however* as 
pliiL'Cs of refuge Defcaled peoples often find 
sheliet m mountains and hids uitci m in¬ 
vader has driven Iheiit froin feriiJt low hinds. 


Thus the original BriioiL^ souid^t refuge in the 
mountaiiLs of w^ies and Scoilanil and the 
rocky penitisub of Cornwall. Tlie Basques, 
one of the otdcsi f^^iples of Europe, Jivt in 
the Pyrenees on both ^ides of ibe paliticidil 
boundary between Fianoe and Spam. Oiher 
descendants of very uncieni inhabnanis of 
Eunipe fire lound in Alburtia. 

Because of luek of resources* imuntaln pei>- 
ple have difEculty making a living and td the 
past often raided ne^irby fertik land^ for cat- 
lie and grain- Thus foe many ycarv the Engikh 
harder lamlv suffered from raiils by ihc Wckh 
and Scots. Tile Christiana in Spain, defeated 
by MostciTT inviiders, lied to the !*yrentes. 
From ihb haven tor cenLiirres they tiamssed the 
lowlands occupied by the Moors and griidtially 
regained their [inccstrid land froiti Ihc invaders, 
canapJcLing tlic conquest laic in llie fifteenth 
century, Afglians and other "hilf" peoples of 
the Hktiabyo^ have liecn troublesome neigh- 
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bOT^t fvT the pbiTiimen pf ihe Gangpi-Indus 
towlijnds for centuriei>. Somtiimts mountain 
peoples, united under a good leader, ai^ nbk 
lo eonquer Tsirgcr pipulLiilLiiis living on nciuby 
luwiandi. Thai moumain livwclleri in the high¬ 
lands north und northeast of Iraq hnve 
emerged from their homclnnd ^vetaj dmes in 
history and conquered less warlike .igriculiiir- 
ists of the plains, 

Mounram <And hill peophf ai home. Tlic ac- 
hiiticsi of mountain people often rcffecl Ltie 
condition's of thcii environmeni. liousei an? 
built of iivaibhlc native tnuterbis^ asuuUy 
sionc or wood, in forested stiow} mountnms 
the hoy?:e is made of logs with a steep roof 
lo shed snow, Often Jess steep rooh ure coh¬ 
ered 'ii^ith stones so ihat high w^uids will 
not licstro)' the structure (Figure J4‘K>. In 
niountuiiiH around the Mediterranean and in 
the high Andes where liniber is tearce* sionc 
houses are more common. Often mountain pft>- 
pie find it diMciUt to raise or make pmducis 
for sale. Some mouniatn commumties spccializfe 
in curving wood or nuiking toys, docks, 
and other gm^ds which utilize local labor and 
skills. Materials used are muiiily of loc;il origin 
or if imported^ arc usiinlty cheap or of umall 
weight litid volume. In Cermiiny utl per cent 
of the dyckmaker? iite residents of the Black 
Foresi region. intprovemcEiis jn tranipturation 
nmy ntakc it cheaper to import gram^i required 
for lood in which case the mountain gium 
lieldi maj be abandoned or u.<ed for hay. 

77i<* Smuhent iiighhmtet'K, The inhahltitrtt.s 
td die southern \ppiiljichiLiii% Itmg lived in iw- 
latiun. Nearly jill are descended English, 
Sciitlish and tnsh ancesfooi, since few Inter 
imniignitits cured to cuter the moxintaini For 
more t han y ccniurv. difficult ics of i ran sport a- 
lion com [Jelled the people to live an isoluted. 
^ir'^uffickrnl life In rtmntc moutitoiti liomcs 
where liick of Outside cortlaci allowed irudi- 
Jionni wiivs oF life to contimic. Archaic Eng¬ 
lish words iri coTTumon use before the Revolu* 
Tionary VV^r survived for many yeoFs among 
these people, utthough such remnants ol the 
pusi arc now disappearing frorn ihe Appsilach- 
tan region, iintil rcliilivcly reccnily^ however* 


pioneer conditions lingered. House? were built 
of lugii by the reside ms themi^dves Mem¬ 
bers of the family made nicnit furniture and 
Other daily needs, ^^’omcn once wove their owm 
cloth from home-erotvn W4X>1 and flax. Furs, 
and kaiher made from the skins of domestic 
animuls were commonly used for clothe^ and 
shoes. 

Generally mountain people* whether m ihe 
United States or abronil raise u vuiiety of 
crops instead of specializing Ln one or two 
things^ with petor transportation, trade is dillT 
cult and food prtKluacd for sustenance and 
not for sale. Until niodem highway.v and rail¬ 
roads began to penetrate ihc mounmins. and 
schools and hospitals were cstablis^hcd, peo¬ 
ple lived largely wahout education, medical 
aiiin or clToctivc government. 

With the consinjction of highways, the csliib- 
Lishinent of ichooh, and the re^uhing increased 
contact with the outside worlds old customs 

Fiut^tv 14-^ typiru! fmtie n/ ihr hill mtit 
mitunfedrt pf xPtohiT^n Grrmufr}. iVnir the 

iridr, *tvrrhim\itny mirr mul ihe puf o} heavy 
rflrX? fo proieci ihe kne^piHht-if root from hfi*h 
whttiif ami 
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/-/-S' PtihtiiGP Mminitttn vbJierraiory. ^an 
€?ou»iy, CJtifif/trtiLL at ±m ^tlfHada 43 / 6J26 
/fff. Thh striiciurt hmwi iht luO-Uich 
Thf n/tf Kiir becuii^ fi/ ihr ^X€t‘p2hmal 

rlniity ftf V/if wf> find tlu Mwintt' [mm v 
whk'h v^'Uh fifqhiltme 

ufid 4:iiliute and mount:! ii) people a^- 

ihem!>elve^ i^nd iheJr svays to tha^c fol¬ 
io wo;! by the general populiitian. Such chaTigea 
have nnw taken ptace over niosi of The souih- 
em iiighkmd:^ of the United States 

Mouniatn regions may become overpopu- 
kited and men and v>omen leave their Jicniifii 
to earn ii Jivmg in nearby bwtnnds and cities. 
Dudng the nineteenth century many ScotUsih 
Highlander? moved to the indu^Tnat ettics of 
Great Britain or entigrated ubrood. Cenasn 
vilkiges m the Uafian and French Alp^ have 
l0!^t more than iiall tlLeif ptipakiLitm since 
[uno The tiilly Appuiiichiaii Pimeoxi. ‘i<iuthem 
Appalachian Muuntaini, and the Otark^ in 4 
^niikr ivny have ?up|illc4 labitr to induisirm) 
cities and more fnvoned famikind^ in the 
United Stmo. 

Mogntnin Countries. Politically isolated 
mounrains fro(|ueinly contain small ttidepetid- 
ent ^taic:^. Because it it dilTicuit (Or invatler^ to 
move into mLiuntain moai^e!^, nature lietpv the 


inhabiiajiis defend iheir properties. Tlius 
in Europe the tiny independent couniries of 
AjidcifTit, Liechtcn-Hicin, and San \farino are 
in lugged niountaln regions, Mojt Swis^ live in 
vuDcys and loivcr land rniher di^n in the high 
Alp, although the moitntainnus chai^cter of 
The country aided the canions in their move- 
men i foward independence and in defense 
against otitsSdcrvi. Nepal and Eliutan on the 
scat hem slopes of the Himaiaya? occupy re¬ 
gions tliat are iiitftcull to pejicirate, and thus 
they remain independerit political enti:ie$. 
Even where a mountamous area has not sepa¬ 
rated from a lowtand ^vith which it may be 
associared. political friction frequently results 
from different problemis in the two areas, 

Meuntatn Climates. Mountains allccl climare 
in several way5, and they may have cUiriiiies 
that are distmcity different from ihoiie on ad¬ 
jacent Inwfmids. They sametinics also ^parate 
regions with quite different climaies on either 
side of SI mountain bartter- 

Tmjfierature, Insolation received by nioun- 
tains dilfen^ from that of neighboring low Linds l 

1. LeSiS density and greafet puriiy of air in 
higher altitudes permil pas^nge of mare of The 
Sim's mdiatiem (Figure 14-9), 

2, Rays of hght thar are oblique on low- 
ijiod 5 fall directly on slopes of highiiinds facing 
Lhc sun, 

Highlands may receive more in&olation thnn 
neighboring lowlands, but average tempera¬ 
tures dccreasi: with ulevaimn largely because 
the fess dense ait allows rapid loss of heaT hy 
r^diatiDit from highkinds iFigitfc 14-10). In 
mountain valleys sunny slopes are preferred to 
i^hady slopes foi ranm and places of cKt- 
deuce Hie shaded slopes are generally used 
for forests and pa^tturc lands. 

Moiiniatn pc^tks ui^ujlly are exposed to 
strong windg hui mountain valleys and leeward 
towjand^ may he protected from severe winds. 
Long valleys ciften conirol wind direcnon 
locally* since winds blow with least resTstunce 
up and down ihe v;illeys_ Convcct'ci^al dav- 
and-njghi movcnncnis of air, cxdled miwHuin 
and vaUey commonly tsorar in mu un- 

tains. described fnChiijUcr 4. 
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Tcmpcniture^ among high moumains tnay 
be loo Jo* fejt night to pomiil gjouth cf any 
hut hjjidy plimts. valiey 

□lid low I Linds may cKpcritnuo hit fronts in 
spring and «arly m iiutiimn, r^ulting in 

Li growing season too short for fnrits. On hill¬ 
sides between frossj !owhind3 and cool uplands, 
hiiwevcr* Iherc may be* y iliennul beb liuving a 
long ^wing season suitable foi: gTO\iing inul. 
Tliese belts may be only a mik or Uvo wide, 
lying between dillerence^ in ele\dtkin of only a 
Few hundrtrd^ of feet. Iiut within ilwir nurmw 
irune rebtivc freedom from frost is experienced. 
Familmi examples of $uch thermal belts arc 
Found IE ^^artb Carolina ttist of the Appulach'- 
tan^, in foothills of the Sierra Sc^.adij dong 
the San Joaquin and Saeramento V^kUeys, and 
along the southern fslopes of the Thej 

pxirticulaxiy associated with the presentze 
of piedmont idluviaJ plains (Figure 12-7 
though any foothill location may huve this so- 
called "£fOsf.lcs.S belt.'" 

Citrus fruits mature along shores of tnoun* 
tain tjikes la northern Italy on the southern 
sbpes of the Alp^i. for example, n1 take Mag^ 
giort which is in the latiitide of Michigan Al¬ 
though I he lakes help prevent frosty growing 
of citrus fruits m this northerly location is made 
possible in pun by the protection the moun¬ 
tain iTiasse? alford against cold wmds Ciam the 
interior of the continent. In a similar a) the 
Himalayas protect ihe plains of nivnhem India 
from invasion of cold air ttuisses fo>n] inierior 
Asia High mountiins lying north of Flnrida 
would be of great benefit to that stute. since 
they would proicct the peninsula cnincly from 
frosi, and tropical products could he rLiiscd 
everywhere in the area, 

RiXlnfaiL Mountains exert utr^t Imput- 
Eani climatic effects when iheir length extendi 
al nght angles to pte vailing wind direct tons. 
Thus the Sierra Nevadu and Cascades ^Tteich 
hundreds of miles across the path id prevailing 
westerly winds in I heir latitudes. Estceedingly 
heavy raiiLs uiiU snows occur on wcstw'jtd 
slopes of ilwM: ranges I but winds descending to 
the eusfwjtrd have moisture and hecojue 
drying desert winds, Mouniain'v rising in the 
/one of I he trade windi dbphiy Lisionishing 


differences m rainfall distribution between 
vi'mdward and leeward slopes (Figures 5-L 
and 12-1 >, Thus tlie nummit of Kauai one of 
the F-lawaiiun group, Jios rainfall of nearly 45U 
inches a year, decrcusing fo less than 2(1 inches 
over the crest, 30 miles westward down the 
mountain slope. 

As a result of rainfall differciiccs. windward 
sides of mouiitMiis often support dense Forcsi^. 
whereas grasi.lands and even scanty desert 
vcseiaiion may appear on leeward sides.. On 
the western face of the Cas^codeSp great forests 

F^gUft CUmniic s^tplt for Bo^}rtL Cahirt^ 

ftm, H'^mher xiaiiom m high uttirndifM in 

kuUndti tuiiiiiUy hftx'f r^innrkuhiy 
prfiniiyc mertia' tht yettr—uti Ijnuf/urr- 

ftml t-fHotium ifm irndi lo pr^fv^df a 
f^mperauirc, Fhis, /«uv<'vpr, is hy carmdirr- 

abk dady {ifturntily w'lr/i dayimw 

ujji/ lwi 4 iw^ii<i$'rruil niiifitiim^ tetnpvmiUFrf tor thtrir 

Liiiitidfr'. ^kfu^r *is ftdit or mow^ j£s 

mriffbk m 


aiwAuc r^rPf pLA'Cr 
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>tippon very iTnpt>rtiiiii Jumhering +ipi;rQiidn}i. 
Ensi of the fTiountdins. iigri^ulture predonu- 
narcs, with gjnm raised by dry-fiirfrung ificih- 
ods. Fruits and allulfu are produced by iiriga- 
lion, and livestock sh grajced on Isrd until for 
farming. Water for power, miinidpal supply, 
Md irripUon often h derived front moiifitaiijs. 
The zek^tiondup of mouniains to water re¬ 
sources will be discussed in Chapter 21J. 

LotifudB and ANituda Fcrtiari- Uses of moun- 
tains depnd to a cortsjdcrable degree apon 
kiiitude. In midlufiludev the greatest number of 
people live on plains and lowlands in which the 
growing season h longer fhun ai higher eteva- 
lioas- There are only five —Denver, El 

Paso+ Sufi Ijike CTity^ Spokane, and Albuquer¬ 
que'—of more than 100.000 people between 
ihii Pacific Coast imd cihes Of the humid In¬ 
terior lowlands of ihe United States Yet Khh 
area includes nearly 40 per cent uE the totut 
extern of ihe country Of cour^. drynes^s helpiv 
e^phtfn the small pi:^puJation in the western 
interior. 'I’hrei: out of five persons in the 
United States live below T.OCK) feet in eleva¬ 
tion, although Eusiriy tiiree-fourths of the natiyfi 
lies above this liltitude. 

In Europe iiLso* gmai dtlci. are ncai ly all on 
seacoaM-i or plains that aft under l,0(Kl fed in 
elevacion, Madrid and Munich arc the mwi 
pcppuloLis exceptions, tn Asia most Chines 
and Japsme^ live on deltas and lloodplainii of 
nvers. Mountaiuv in nild-latilude zOdc 3 , theUp 
support only ^ scanty populiuion^ Ikcaiise 
inovi residcnis of these mouniuirts five in ihc 
vaJieys there iv gicut di^priiy in distribution 
o! pL^pahitiora ir> mountain arca?j. Even in wet- 
and-dfv tTTipical morlivoon climiiLes like India, 
line- third of the ptiputafion lives in dehas and 
valleys ol the Ganges River abne. 

In ilic ruiny tropics, an cniuelv diflercnt 
situation prevails, rmpicol bwhindii arc so hot 
and liuiTiidp xo densely forested, nnd so plagued 

H I u 5 

Hills merge walh moantains and plnLeaus at 
their upper timits and with plains on their 
lower borders. Since rcliel features of hiiis^ 


wiih inscer pests and disease that men choi>se 
to live on high plateaus and mouniainfs, Im- 
portunE Indian civilizaLions developed in moim- 
toms and plateaus climute w&h tempred 

by altitude fn Mexico, Colombiui and PerUp 
IrxaLed W'iiJiin rhe tropics, Excepi for coastal 
scap(:irf&, all greui cities of iropicul .America 
arc situated on plateaus or in high moumaiit 
valleys, fn Ecuador. Peru, and Boh via men 
prefer lo tive at clevalions of 7.(XK] io 12,rXliO 
feet' lor example. Quito lies 9350 feet and 
La Pa2 over J2.0tK^ feel above sea level. 
Tcmp^'nnry huis of shepherds have been found 
at cbvuiions exceeding l7,tX)t‘J feel. Such cie- 
vaticnis in high Jaiiiudes arc utterly useless be¬ 
cause they lie above the snow line, 

Tn high latituiics only ibe lowlands find use 
by man* because mounEQlns are generally cov¬ 
ered with sfuiw he Ids and gladots. Snmetimo 
jt is asserted that m the tropics between sea 
level Sind the tops of snow-capped motmtains^ 
one Can find every climate corresponding to 
tho^e which w'ould he experienced in going 
from I he equator to polnr regions. With ref¬ 
erence to average temperature thLs is true* but 
cquaiorial highlojids ktck the extreme range in 
tcmpcraltire between winter and stinmier of 
high hitUude^i; only nrioderate changes occur in 
daily t^peratures throughout ihc year^ A 
sncJW'-capped niountam in equatorial .Africa, 
Ehen, hits soniewliai ditTcreni climate Lrosu 
liiat of gjiicicrecovered mimiitains of Alaska 
and Gremljindp even if average tempctaiurcA 
OOF uhoul the same. 

Perniuncni sntiw titids begin at 
uhhudes amand tH,(>tXI feet under the ctfua- 
loriiil stm and may descend to $ea level in 
pobr regions. Height of the snow line de¬ 
pends upon the amount of snowfall anJ rate 
of evaptiration TJic latter ift aJlcctcd by Turn* 
peratune, nmount of sunsluuc, cloydinevs, and 
w ind nuivenienL av well as by the direct ion id 
cxpuSiire to the $un. 


pnnJy resemble Those of both mouaulns and 
plains, their oecupdfice and use likew^ise fall at 
an uitcrrueilialt po^dtion between itumoa octivi- 


i4-n fwidi iif lAe Pacific Nafthwcar yi^iih tuinv.tf under 

frv /our comhutr honestenL. ht targe-^ToJr fvrmm^. t PhoiHfiriiph 

BrtthAkcr Acriii! Sotkeyt^ m:cd prrmiiswtt 0 / ihf Leonard Dchnv Sindio^^ 
f^^ftland, Oregon A 


Uc^i of higher und lower landlonns. Tn genei'd* 
regions Avirh locul relief ritnging from 300 10 
500 feel or mare between vallej' bottom and 
hilltop ate consideted hilly; when the mygni- 
Tude of diHercnec rn efevarioa greatly ei^eeeds 
KWH) reel, the region h usually called motin- 
rainoiits if rugged, Or a plateau Lf its upper 
surfaces ate level to roUing (Figure 14-11 K 
Ltxial cuslGiu and aiirhoriTiefi both diHer so 
widety im Lcrminnlogy ih:it fit> hard and fust 
dchnition of hili lands can be olfered. 

Origin. HilJs commonly result from cto^toti 
of uplands tliai may have been mourttoins su 
OIK time or from efosiun of pluieau^ or pliuns 
of siiliicicnt height ihui Uicir reduciion will re- 
^uli in u difference of local rehef. as described 
above Only reitmunis of the original surface 
renroin undissected. In once mountjinons re¬ 
gions The hill stage can be expected in late 
maturity when mounlurn summits are much 
reduced in elevation. In a plateau Ehe region is 
cafled hilly when in muiurity the valleys c/dss- 
ing ihc area have become so wide that slopes 
r^ulici than the original surface dominate the 
land^tcupe. In general the ^amc Londiiicias 
would be true of plains, provided ihai the 
onginal plain was of such elevi^tiDn that local 


relief developed there by erosion ait^imed ^ 
dilTeFence In elevaibn of $ever;d hundred 
Otheruise an errxled p^uin ol this type would 
still be conHidcred a plain. 

Human Rolntianihlps ta Hill Londi Much of 
what has been ^aid of mountains h fdso irue 
of hill liindsf ulihough an & reduced ^Ic. 
Hills lack ^tifhcient altitude |o become si gnlB- 
cant {:1imalk barriers bu[ nlgpcdjicss of siiiface 
hampers famid^ as well as tht* ^irnsttiueiiun of 
rntlrnud ami higliway Hill people 

some times live in im cnviromricnt a* Isolated 

(hut of mouRtHin pwiple. Hilly Und situated 
in humid climates ort|[inaUy hud an excellent 
fori^T coverr die utilization oE such forests h 
5till of great importance to rcsidcrtcs of these 
re^kiTts. Grazing and subsistence farming oc¬ 
cupy miiny people 

Hills may provide proicction when defense 
is needed They are invaded wUJi ditrictiliy by 
warlike nciglibors, allhoui^li ibis was not true 
of the hilly Ardennes region of Belgium and 
France during early days of the Germ art iti'* 
va£{on m the Second World S\ar, 

Usuafly. hill Linds do not supply ihair 
dents with sufEcient raw maierials ot miner- 
ah to foster exlensive manufactitring or to ac- 
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cilirriulutc liny brge ^mpunU of Same 

of the Bdlknn people^, the trish who live m ihe 
western counties of Hire, and kiiliBns ^ho 
dwcfl m llic hilly A^pennines qrtf barclv uJJlc to 
niviie a decent living Tor themselves; ihcrr 
I King slnndiiTiJ s are nuticeably lower than 
lho.se of people in mare fertile and paxluchi-e 
lowLandit ttei^rhy. When hflJ country does posr- 
ses5 sorne tcsoiirce that the omtside warld c<m- 
sidera valuable enough to exploiT then lull peo¬ 
ple may have a source of addition^ incijme. 
Hill regions of Wesi Virginia and western 
Fcnnsylvitnia and eastern Kuntucky- forexud]- 
pk. halve valuable bedv of biluminuus coal 
thui afforded eniploynifint when mines were 
placed in operation Therse ctjal beds outcrop 
on hillsides; and m many places, the retore, coal 
can he mtTjed by enicnng from u side hill iilong 
some creek whose vaflcy hns truncdted tlie 
cnaJ sirattnu runnels driven in from these 
lillktd^^ are eheiipcT (him itinkiiig c vertkal 
fihuft, and die co;d thus mined can be dejivered 


by gr;ivhy ctmveyors directly to raitroad^ id ihc 
valleys below I lie mine entrance 

liroshmal pnjcesses by which hill hinds are 
fontticd ilirough di.ssectkm ii-Ha4lly rciuove 
they deveJop on hllirop% and vtopein n^md nm- 
ning water may wash ihe-^c wils awu) rapidl), 
Thus slopes and summits Tiqrmally lack sod of 
any great depth, and menger sods that remain 
in place on the slopes are usually of [ow fer- 
lility. As a resuh, uitinv fiQI turmcf^ have 
snuilJ Lncdirites and poor living conditions, 
Neverthelesi wmz liilJy regions do have ex¬ 
cellent luglK]utility soils and here farming 
operations atr succirsFFuL This h rrae in the 
Pajouse Hills of eaatein Washingron [Figure 
U-) I), Ehc bess hills of ttonhern Cliina, and 
some hilly areas of central £iirope- 

fn hilly parts of N'ew England^ Pennsylva¬ 
nia. and other ^tate^s ncur subsismhiil city 
RTdTlcES, dairying is the leading tjccupation 
fpr the farmers. Abundant minfall makes 
good ^aznig even on rarhcj thiu and poor 
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sdds> sb that a living ciui be made on moder- 
sie-'si^ed funnsH Both cattle and sheep are 
rfIsMv riiJi^d for mmket. Favored by large mar- 
fceiv. the pCHihry industry h iniptirliim too. 

1 1 UnJe>i great care is u!;ed in furni pfiti:ikes<> 

I lull furniH urc more subject to damaging eJfecti» 

' of rarn-waier erosiion than lands with lower 

I imgtes nf slope, fn too many cases, both in 

j ihh country and abroatt fauntnnii of hill re- 

gionfi ha^ buffered severe erosion f Figure l*^ 
12), This mailer becomes the mure seritnus 
when it h femembered thid the otiginai ex tent 
of gti£>d fumdiind in most hill !=eciions h 
small and dial toss of soil incrcah^e^ farmers’ 
I dirficukies. Some hill lands tiCiir ihc southern 

^ AppaEacliianSs the Mediterranean Sea, nnd 

nurtbern Chinn have been made ulmost worlli- 
I less by serious soil esno^ion 

*1 In hiH pritidpal towns ,ind villages 

* are often tcxaied at vulky ccmfluencKi nr at 

ends of passes thai traverse ihe rough coumfj\ 
Thus few large cktes arc found in hilly coun¬ 


try. Yti often there ere 3 great number of 
small trade centers as in Pennsylvamu Steep 
grades and poor roads in early years of seiile- 
ment probably were factors in founding mat^ 
hauiki^ as was also the occurrence of coal dc- 
pcjsils- E^jssibly Penn^iylv.inza hes more lltUc 
country villages and smal) ^cltlcmems than 
any other state. 

Railways and tiigbwuV^ are typically 
crooked In hill country in ^tremg contrast to 
the ilralght Irunsponation routes uvual on 
phuEis. Moreover building railways and blgh- 
wajs among hills iind nioimtains requires 
many cuts, fillis* bridges, and even tunnels 
This mutes cmisrruetion expensive and luniis 
ilsc nuntber of roads and rail lines thAt u 
region can support, Gjencrally tninspoilaiion 
cosU ^rt high Furthermore the irregular 
di^ttibuiion of people make^ ii harder to 
^erve all uf ihem with the tmnspeutatian thev 
need- 

in fair v^eather airplanes readily ih above 



f it^ufr Effrc'f.i rrustim 

the 4ipp^urunci ^ oii€i^*ftrfi\p^r- 
4^1 j* Ohh fuifrir o/ pfop^r 

iV €tikiva!iitn iui^ ^auvr^ 
haitkrupicy <?/ many futrtt.'r r?/ fhit 
typtr y/ ih§ paifhrv behind 

iht hafti hiyn e'ompieft^ty remnvett 
hy vrosiofL dfnf fherr it lUtic topkaii 
on ilie cailivah'd ftrldi. 
h^hoto^raph voarfay jj/ die V S Soil 
\frvik{((m Sfi-rirf, 1 
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moomtain areas which nmke luntt Transponn- antt storms envcfop inoimtain sumniits trans- 
tion slow and difficuli, Bw when fogs, clouds, ponation by air becojnes a serious prohlexn 


UTHtXATlON OF MOUNTAINS 

Foresi*. Most mouniains and niany hills sup¬ 
port forests of considemMe esieiit. This was 
sijggesied in Chapter 11, where it whs pointed 
out that the ploice narne, SchwaTzwatd. sigitt- 
fisJ both mountuin cirunlry and forested couit- 
try. Tlic same conditton pntvatb in the use 
of some other names t Transylvania, a wooded 
and mountainous secticn. of Romaniii, was the 
namuc applied to that regfnn, and in the United 
Stuies t^ ttame Pennsylvania signifies not 


AND HILLS 

only the original owner'?, mime hut the fact 
that tnueh of iltat state w;is forested. 

Zyee.s af v^getatirtn. Frequentty a zonal 
arrangement of vegetation, ranging from 
tower elevations to mountaintops. can be rec¬ 
ognised. but the character of the vegetaliou 
changes slowly £iom one zone to another, de¬ 
pending upon increuM of altitude f Figure 
14-13). It may also vary widely as the renult 
of dilfercnces in type of betlrock, soil, relief, 
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or ticposarc to wiml> Teflipcmtuitj, ruitiruilt 
;it)L| Icn^h of growing HJaiion are tmly u few 
tif mjiny f iicioni ihar affect types of vegetution. 
Jn deserts there is iui upper and a lower tree 
limit, the fomicr dctemimed principally by 
k-mpetutuic, ilie biter by rathfall. Thus belts 
of foroted land itiiiV >urroonU high momt- 
tains. as in the Great Hasin of Ne^adji and 
Utah which rise from stepfts or treeless pla¬ 
teaus to summits of alpine meadows 

Vcgeiauon zitnes may have their own pe¬ 
culiar species and varieties of animal and in¬ 
sect life, as is illusttnteU by the summits of 
many mountains in ihc Uni led Siutcs; here at 
the heights the plant life and insects are simi¬ 
tar ID those living along the shores of Hudson 
Bav. Toward the upper liniil of growth, trees 
become dwarfed and sometimes assume gro¬ 
tesque shapes I Figure 5-14) . A tree whose 
age is mcjsureci in centuries ntay stand only a 
few feet high, though it* branches may spread 
widely over the ground. Such trees are buried 
in many feet of snow in winter and experi¬ 
ence 3 growing season that lasts only a few 
weeks m summer. 

The tfev Utte. On some mountains the 
tree line will he higher on the wmdsvard side 
hecause of heavici rainfall in that quuriet- 
Usuatly the tree line i> kwver on noiiticm 
slopes of mountains in the Nofthem Hemi¬ 
sphere. This is because o( the greater slant of 
I he sun's rays on the shadier northern slope 
which icsLilts hi Jess insolation and melting of 
snow than on the south side 

Sum I nils of many mountains arc free of 
tree growth. This may result ftoiti exposure 
to wind and to very sudden temperature 
changes, especially on sunny s*! til hem slopes 
of norlhcrn mountains. Variation in elevation 
of l,he tree line in the Alps is from 5,iKit) lo 
8,fHtO feet; the 3JHK)-ftioi difference is parily 
the result of temperature contrasts, ditfereiiit 
cxpoiure to the sun, duruiion ot snow cover, 
and umount of rainfall. (.)thcr factors iticlude 
ground-water conditions, soil dcpih, and rale 
of evaporation, tven the character of fhe bed¬ 
rock Is miporiani. Trees gcnctally extend to 
liiithcr altiliidcs on soils that have been 


formed Jrom syanitc than on those formed 
from limestone, since ibe Juiter allow nipid 
seepage of ground water. Pliints on mouTitain 
meadow's grow quickly aficr the snow melts, 
they must matort in the brief summer and <iji 
the smiill amounr nf w;itfir that they can se¬ 
cure from the very pervious rocky soil, In I his 
ihcv resemble phutLs on the Arctic tundrus. 

Furestt and WaJsr Coniorvation. The reJa- 
ikm Iwtween forests und the consumer ol wa¬ 
ter is very close, A map of irriguiion districts 
oj the western United States (Figure 20-13) 
shows that practically all secure iheir water 
supplv from foicsicd mountains. It is well 
known that erosion of steep niounmin slopes 
hecomes very rapid wJten forests have been 
destroyed by fire, careless lumbering opera¬ 
tions, or overgraiing, Incrcuscd runoll sweeps 
ihe scanty soil away, muking refoieslution 
verv dillituli. In addition, coarse debris may 
be dropped on tillable land in the valleys. 
Rapid ruJiotl, iiy reducing the supply of 
ground water, may cause springs lo dry up 
and ilnianii to cea,se to Ilow except during 
intermittent floods. Examples of the tcfTilde 
results of defoTcstnttrm in mount a ins can be 
found in northern Chinn and in many moutt- 
tains adjoining the Mctliierrancnn. 

In the western United Stales. adjticcnT vut- 
leys—one forested and tlic other devaslaleil 
hy lire—have many times shown ilic expecteU 
results after heavy rains in each druir!;3ge 
basin: destructive floods have come from the 
detorcsted area while the forested vjHcv 
hud ITS emergent stream remain clcur nnd 
nearly normal in flow. The foresi with its ac¬ 
cumulated debris slowed the runofi nhd pre¬ 
vented erosion, and the emerging strciim w:ui 
reIntiveJv clear vviJhout uny dcstiuctivc ilixid; 
whereas in the deforested urea, rainfall ran 
oti so quickly that little water sank into the 
ground. In addition to fitxnl da magi:, the 
stream was filled with coarse debns which, 
when deposited, covered and ruined fcnilc 
jtjblc Land along its lower course. 

Snowbanks under cover of Ifces meli more 
slowly than those in ircekss placet, and thus 
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they prolong rht rtow of siretinis and ilic pe* 
rrod of irrigjitioii. ProfitabJt futtntng Opera- 
tiom tn dcsexi? aUjutem to titounliiins and in 
tuDuntiiin valleys gcitetally necessitate rJic 
preservntioji of forests. The TChttionship hc- 
Iwcen mnuntdim and the wftlfir resoarces used 
for power, irrigation, and munrcipa] supply 
will be included )n Chaptei' 20. 

fLot'v'wj? Forests In moifn tains are 

relatively inaccessible, and lumbering opciO’ 
livmi are somewhat irnne cotily thiin on low¬ 
lands, When more accetssihle forest resources 
have been exhiiusicd. howeve^^ supplies in 
mountains begin ki be used. This u Lilian non 
is proper u care is used in logging so that, by 
sclecllon. only nialure trees ore cut and young 
growth Is left us protccticr against excessive 
runoff and ats a provismit for future tree 
growth. 

Agiricolturv, The absence of hirge areas of 
level fenile land usuhIIy makes the problem 
of raising a food supply one of cimsklBrable 
diffieulty in hills and mountuins. First ihe 
most nearly level land along sfremns will be 
cleared and cultivated. Then the more level 
hillk'p^ ^ farmed if titey tire not too 
high, unit genller slopes on the shoulders of 
hills. Finally even steep hillsides, with slopes 
(IS great us 3fl to 40 degrees, may bo cuki- 
vaicd. On these slopes, emsitm will be so 
rapid I hilt a iictd w ill produce crops for onlv 
three or four years, then is abandoned unit 
more land cleared. Such prudiccs nuturjiUy 
nesiill in greiii harm to forevU nud ultimately 
to tire downstream pruiion of the dr-jinugc 
basin. 

Sometimes people who need more croptund 
1ul>tiri(]ii!:Jy terrace iriuuiituinsiiles und Jaim 
n.irrow icrriices whose soil is supported by 
rock walls, us in the vineyards akmg the slojics 
of the Riilnc CJorge. Terriwed /rwrtu.s, as ifie 
Spuniiitd.^ call tludr vineyuid% mtd orchards, 
cling to tilt Sleep Mediterranean coast near 
Valencia. Even primitive peoples muy niiw 
cTfips in remote niounruins on terraces, An 
earlier chapter has described liow ccrtuin Ma¬ 


lay iribcs in interior Lujcon a row rice in this 
tt'iiy. Little terracing has been done in the 
United States, primartly because this nut ion has 
grcitl ureas of land und ecoriomic pressure ha.< 
twl yet compelled us to use these meiliods uf 
consen'utioo. 

Livestock Ifiduitry, Luck of til I able land and 
con-si deruble ureas of uvuilable grasdand in 
mountnins gcneiully enuouragd the livestMrk 
industry. Furthermore, animals can be driven 
to market over poor trails on tvliich it is im- 
pructicuJ to haul farm products. Cattle have 
anoiher advanEage in ihat they prodiiee both 
tiicnt nnd dairy products. Llnlkijig factors ir 
liic complete utilirutiun of mountain grass¬ 
lands are the long period of winter feeding 
required in cold weitther nnd the sctircity of 
land availiiblc for raising hay. To conserve 
land for hay and oilier crops, in muny pjurts 
of Europe dairy cows are stall led and seldoni 
graze in pastures. 

Dairying iVi iht Alpx. Formerly, and to 
'tome extent today in the Alps, the inhabitants 
Occupied three or four lioujes ot venous times 
of the year. The winter house was in a valley 
where animals fton; fed conveniently. An- 
othet house in ilic lower alp pastures waus 
used in lute spring, and a house in the high 
moanlLiirt pastures was occupied in July, Au¬ 
gust and Sepiciuber (Figure 14-14L Div 
funccvi from high pasturev to the home village 
made ihc lelurn of animals each day, its welt 
as transpjrtaiion of the milk itself, highly im- 
pracikml, Herders and dairymen accninpamcd 
herds to Ihc high pastures and there made the 
cows" find goats' milk into cheese, which wav 
ihcn brought Oown for ccmsuiTipiiort in the 
Jowlands. This peritidical niovcment is CJilled 
tftii!\hifnm{-e. Some villagers remained at 
home in gather hay, grain, and fruit crops 
ciiltivaicd in the valley 

Jl should be rnrled thin trartshumaace uti¬ 
lizes jrermunenlly built Tiouses. whereas the 
nomad uses a poitublc Jiouse ur tent In mod- 
em Sw'iUteriiimj. (imnature and beef animaU 
are iuiten io tla: motiiituins. but mjlk cows or 
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Fif^urc Tmifi-hamffnte in tb* viiiiffn Aipt, 

A. luttiis. pastured at alt wiswsn*. Vo ptrmiuicttt vllkijir trt the 

towea htTnitse <>/ ftotui rwfr^ frost threats, 

B, rfrtO'tfj'ti* in April and May. Ptnrtmnem yrar^tad rllhtgr 

*eiib‘tneal* miking tw of hydrotlecmc pa%ver. 

c. Cmn fields wu’fl with rye, «*ts. •<«(/ n Itiile ivkeal. Fmnment vH- 
hgi’s. V/fjJf Of thf eiihiVftiiaH it dune in May, 

L) ViWtfjjcr, vr itipnipfjneUi!*, oet-uph'd during Um«, Jith, and Avgtai 
Smalt fwhts 0} ponintex an ebiit\nett[rhiie af futrtiing tU this ulilmde, 

E. Tempufary dwellings, or ocrnpled hy mltt-tunt', Huy is tan 

lu the numntain nunitlows talps), and graiinti tunti/ntes unfit Onoher I 
when the eaitir an reinrned to A, There tt no flgWri/^prf or tUhtgr «t ibis 
aftiUtde. {Atier It, Hhuieltard.) 


aoijtji Are kept 111 lower levels. As u: resuU, 
ics» cheese is now made ift tiie high Alps. 
Musi eticesc forcAporl Of consumplion ia pft'*- 
duced in plants m the accessible vulleys. show- 
mg liow, with hnprovemem of trairiportalion, 
tlUlLfUlion of fcsonrces itiity alst> change. 

fit t/te WfSietn tfailed Sliiies, In 
I he western United States., Hocks of slicep and 
hefiis of beef cattle »fc comnwnly isoslured 
during summer in ntountam meadows f Figme 
t 4 - 15 j; in winter they feed tipon BvaHable 
wild range and hay in tbe towlandii, The ani- 


mah are accompanied by a few herders, 
whose movement represents a tnodilied furni 
of truJishutiifuicci witliout the poriimneni 
mountain hut of some European herders. This 
type of franshuiniioce b common practice 
along the California coasi south ol San Fran- 
cisco and Monterey, whete dcKendants wf 
Italian-Swiss Hdairymcn still take cattle Ui up* 
per pastures where ihey cun find green fomge 
during dry summers Sheep ntid goats may be 
prekrred over c<aiik m some mountum re¬ 
gions, since they utifizt less nutritious herbage 
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FiffHrf J4-/S f'loci 0f iheep ptixiurfd m the 
Hfttv Moiiiinumt of fosirm tjrfj.’on. Tfiin ViVh- « 
typtcel 4if numy pnxmrf latult and ihroui^ft^ 

0iU iht' xt'mutriii Hvxteftt (Jnih'd Slide t. 

find crop tKe pLints ncarcj- ttic ground th;in 
cattle. 

Tonriim, Recently h hilv become fnfihiotiuhlc 
for Jiiwlunders to visit mount itlns for bcallh 
and ptetisurc, LaTee hotels emd entire towns 
have boen established to cater to summer and 
winter tourist); and heatih seeker!; t Figure IJ- 
16). St. Moritt. Luke Placid, niinQ. S^un Vul. 
Icy. and Colorado Springs fire a lew esaniplcs. 
Tourists spend millions of dollari annually in 
Switzer I and. Thouiiands of Swiss people earn 
their livings by catering to viiitors. RestJrta 


neetl not be puriiculariy higii m altitude, but 
they must ofTer some special nltrucfion derived 
eJihet from I he cliaracterniits of mountain 
scciwry or from the pte»»ant summer temper¬ 
atures that may he found in mountains. Re* 
sorts on Mount Ruinicr and Mt. Hood, for 
CAinnple, appeu! to tourists by impressive 
scencf)'. acoessihk glaciers, mountain ford<;ts, 
dear atmosphere, and cool ttummur leniper- 
alures. 

Mi nereis. Some motimains, especially those 
containing intrusive igneous rocks, huve im- 
pjrtant mincrnl depsiis. Others formed of 
sedimentary rock may contain coal. Utilizatinn 
of these minerai resources may lead to devet* 
opment of large lacni cerners of population in 
places where otherwise only a few herdeov 
might find supporl Most western cities at high 
eleviition in the mountains—Butte, Lcadvilic, 
Binghant—-are mining towns. Hundreds of 
smaller settlements are scattered through the 
western inountain.s «f the United Stales. A 
mining town is goner ally a vhorl-llved settle* 
ment. After a few years, or a few generations 
at the most, the minev are worked out and the 
community iissociaied with them becomes a 
gha$i town unless some other means of .sup¬ 
port can be developed. 



f^iptre id-lii Eiiniern fate 
of iht Tewti H'yo 

ounpt atitl hn'ksoo Lttke. T'fin 
pymmiii peoki were shaped 
punly hy ^tacid rroyion. 
i Ptiofoiiraph try C- £). Wat- 
(fiff, dittf by ptrntisfhm ttf 
ihe Vs. Geoioped Swvey.) 
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In Europe niniintain ran^C:^ have 

iniporiant mineral UcpLvsUs nuitihly the Urnl 
Mountains tn ihe Soviet Union, ami moLin- 
taiiii of stmlhcrn Germany. The Efz GcbTT^Cn 
m Ore Mountains, oion^ the borders of Sa^- 
en) anil Czechoslovakia have cantribured 
mi IK rill vtealih Lo thii part of E 4 aropc for 
several a^niurie^ although Eomc ore detsosii^ 
have been el^hau^ted^ This pan of Europe, 
with mineral resources of less iinpCittanee 
than formerly. Is marked by many small com- 

SUMMARY 

^fouf11ain^ lew capable ihaa plain* of sup¬ 
porting many people* hui ihev du provide mun^ 
rraokiiiEirv. ^cll OS variety of fc'diiireSi 

Mountiiins flie formed fa> uplifi rcsulling from 
folding ind loulllng of the earih'i erusL vclca- 
liEKf ifttl ititnisioiiB of igngoui rofck^ and erosion 
of high pliiiciiiiv. Depending on origin and cro- 
aion hittory, mounInins appear as long ridges, 
jHDieeJ pcdks, grcal scarps along fauti pljines* 
uniJ jumbles of ^.ummiis tind valleys^ The chid 
agents of erchkm in nwunlainB are running water 
und glaciers- MounUiiii gtuctcrs were formerly 
mote cxiensive than now and were effective 
agents in shaping c^^isting surtsec leaturcs. 

The presence of high mouniEiiri't may inlurlere 
with rrecdoffi of human movcinertt. wherhet by 
land m air. Therdore it is common praciice to 
seek ihe Towesf rourtrs through rugged teti-attt. 
using passes and coiridorv to pc net rale rTHmu- 
lainoux areas wi to move across highhind 
ner&i. 

In Ihc ascent of highlands. clim.iiic ione* w'th 
succiTEiivcIy lower icmpcrilures cortcspiind 
roughly to the ciiiniitic nrgions that occur iil sea 
level in ihc bucccwu'^ly higher latiiudec puk-ward 
irocn the ciiuaioi'- Eiich ol tbj^ climatic jconcs 
on mnimioin *li>pei: ha^ its ^pprupmue lype oE 
uattijrul vcgcUtiun and emps I hat can be grown 
until tcmpcraiiifcs arc too lto?iiy Tor plants ]u^i 
below ihe %rtpw line on the hiehcr pcakft. 

Human ccoonmkjTfi in moiiniams nnd hitk iku^ 

OUISTION$ 

I. Cumpiiic the problems ol a cits buih on hills 
with ihtw of One k>c±iied on a pitiin. 


muniiies from which people have emigrated 
to busier regions after the decline in mining. 
Ollier cxaJ^pJc^^ of liighly mmeralized moun¬ 
tains iicc Ihc And^ trf Bolivia. Chile, and 
Pcriir many mouniain runges in &imheasi 
Asia uTfil Siberia, arid the Rocky Mcuitiluirts 
of ihe United States smd western CaniiclEi. In 
contrast impoftant metal dt:pt>:sii55 have not 
been found in the Alps, PyrcneeiSi and Hvrnu- 
Uyas. The subject of minerals will be dis- 
ciis:;cil further m Chapter J9. 


ftjlv include mming, fruiting^ lcrrcstT>p and 
upmefimes ihe gencniticn of hydroelectric power 
and the tounsii iiidustT) . 

Hill lauds, whh iiltliudcs lower than fhone 
ntountsiim, mm shoi.v differeni lypt-v ul ueonomk: 
litvelopnitiiii. Agrtculmrc may be more practica- 
hle Qu hill liindi- if erneinn ot MiiU has mi 
stripped o! iheir cultivTdble gruimU. Dif- 

ficulrie?! of trunsportailon through hills-and mouq- 
toini^onen lead loctittdhiOii:^ ol i^bilorL 

Origfa ef mDunlalnt 

Cyel# Ilf rjvnr tfrOlien meynkrlfll 

MaanlaEr^ and characisrUHcS 

Elfecls on scenic feat ui as 
MountaEni fti bcrrrierf 

PosiSCS and routes of lr:ctvel 
Or<u pence 

Zortii^ of climate and vegetallOn 
Relation ro laniudc iintl altfludifr 
Origin of hitk 

Human acliviflM and rnldtianthlpt 
Transportutjon 

Ulilitatiori c^f mounlpmi and hllU 
Forc3r5, tree line 
\v ater cuiiicrvnl ion 
Furming. dairying, .md hvcr^qclt 
Touring 
Mineral 


2, W'bv are mosl boulders in ihe htdv ot mouniuiu 
^nxams Ufger ihaij Ol ihv IctwlfUids'^ 
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X Why ^ mouiitiiiii ftl|rain« g«niu^Ally cle^r ot 
iiti snd mtJLi? 

4, Wliv h mitn^iv^ cukrv:3ik)r of rnounlaid 
slopes cymed on in wtirhcm Italy iind almnst 
done Id soaihem Calitornia? 

5- [n wli 4 ( four way? does high afiinidc ulTcci 

In whM pnn« of the world jre fnovinlaiD ro^ 
gioas prefcrrwl to bwbntls xiJ places ojf htonan 
rcsidertcc? 

T. kefer 10 Figaire 1-^% Eh^^ii itnswer Ihese ijuta- 
lions^ 

What naluraE agent is parlSv TtspoiuibJe for 
Ihe deep djssecikon of Ibe rock matcriiils of the 
mouiuain face^ 

When was the source of the tnatciials that 
tomned the alluvial piedmont? 

h ihls a region capable of supportEiig a larae 
popiilatinn? 

lu whne cycle of ero&ion do thesE mountains 
appear to be? 

In whal ^Tuge of ckvelupmeni ii the door of 
Owens VahiJy'V 

After stiidyinjj! Figure 14*J^ Aiiswer the fot- 
lowing i[uc!iikmi 

^‘^'hat is the doclci pCKlucing as if Slie 

StA? 

Whal are ihe eurvinji dark liem ut the left 
of Ihe phologjnph? 

W hat h die li£: 4 vy dark line oatetiditig inia I he 
distance? 

Tf I his glacier scours the l^ntl below E*a level, 
whikt !ihi>ie feature will rc^ulf? 

^ Whni are isome of ihe features or character* 
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15. Oceans 


The occati great unifunutty wf 

conditions, compared wJth the diversity of en¬ 
vironment ihiit prevails on Itind. It 
tniicb the some infLueDcc upon man nil over 
the world wherever lie come*; in eonliict with 
rhe Jvjit !ie;4i, there life .tppe^r^ to hiive de¬ 
veloped Orst iind migrated froirt thnt environ- 
metn to the liind. 

Oceans cover three-rourths of the carth^$ 
stirfuoc. and land area& occupy only one- 
fiiurth; bill wiihotit Lhc ocean as a somw ol 
nun. Life on hind would be nearly jmpo^ible 
Ovetins present barrien to the spread of 
plants, uniniHibH and niiui ^tid prev 4 !nt fhclr 
movemem lo oiher la nets ^£l^ distant from their 
original homes, yei Dceaci!^ aJso transport 
some life fomis by ftoaiing m favoring cur- 

O CE ANtSdlt Al* HIT 

The Icrm ocemography ii applied to the study 
of the oceans^ their wiiters, and their fioocs, 
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rents and serve as a tiighw^uy for man's ves¬ 
sels. 

Oceans temper the dimatc of die lynUs, fur¬ 
ther the niovemenl of cnmniEfce;* unJ supply 
ft;io<l, t^cveriil niincrah, and u>rtte raw nmte- 
riats for mnnufacture. 

The sea has served us 4 route (or ilie nii- 
grution of man and hus Lunied explorers and 
traders with new^ ideas and cultures to atl sca- 
cousts of the eartlL It fias profoiindlv aUecled 
the dnvelopineal and expan^iun of ttulinm. 
the course of history, and the proapeci^ of the 
eanh’ft Lnliiibiiarm Vet as a whole the occ:si 
h ^lilJ one of the eurlh'^^ greut niyslcricj; since 
its life pind the fealitres of its^ flixif are amoTig 
ll'ie kast-kmown pants ot our gkb:i| environ- 
menr 


Th* World Ocecin. Land areas luck eoruinuity 
OP the earth, hut the oceun completely cn- 
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the oceans 


cirdci^ iltc ^lobe and scp'Lifalc^ Lind surroLind^ 
iht conlini^nu and Parti the ocean 

form enLirmous basins i-epiiniled Troit) each 
otht:i hy shallow water* hroLid contk 

nems, ajid islands. The lnrgpr viceanie basins 
arc the North and South Alfaniic ihe Indiun* 
and ihe eomparaUvely smut! Arctic, along 
with the big Pacific Basin. Tlic so-called Ant- 
afcik Ocean h merely the waters couth of the 
Pacific^ Indian, and At I untie Oceans surround¬ 
ing the continent of Antarctica; it does not oc¬ 
cupy an oceanic depression. Tliis Tsouihcm 
ocean, however^ forms the onty coniinuous 
band of water encirchng the carih wiLhout 
clunge of latitude. 

.According to Ehe usiunl scparaiion of tlte 
world ocearir the five seas cover some 142 mil- 
lion square milcsn of which nearly hidJ is in^ 
eluded in the Pacific. Most of the of the 
waters are included in the Atlannc and Indian 
Oceans. Some iQ mlllicin square consists 
of water that h\i^ spilled over onto dtc conti¬ 
nental mnrginsi covering ttie hmd ro a depth 
of ft few hundred feet A gradually skiplng 
platfomu the continentat shell, extends t)ui 
until the ocean bed begins to deepen RipidJy 
(n its drop to the oceanic iteptlia. 

Sonictiines offshote tslands, projeding pen- 
insuliisk, and other irrcguluriite^ of coiUsL line 
patlisilly separaie seas rrtmi ihc num t^-cansSr* 
Such ?seas characteri/e much of the coasts o( 
Europe, Asia, and casterLi Middle Ajueriea, 
nxuinples melude the Medrlcrranean !ica. 
Gull ol Mexico, and tlcnng Sea. The ocean 
conldn^i era 1 Ugh wtilcr lo cover fche entire sur¬ 
face of rise curili to a depth ol about 2 mtlcs. 
Hnuever* since land ts c3ipLwd on uhnul one- 
fourth of the cajih'^t siirfuci:, the iictuul depth 
of the ocean avcrageii about 1 mik%. 

The mosr profound otcun depths occur in 
elungftted troughs colled tteeps^ vihsch ati; 
generally paralki to and not far di^^rani tfom 
reecntl) uplifted fnaunliunous ccaists or clKiin^ 
of The uplift of ihe I mid und depres¬ 

sion of the sea fltxir may be iwjUK-iatcd in ori¬ 
gin Some gcotogbls hold that ll>c ikpreisinn 
of the oceanic deep is preliminiiry to the pr4.H:- 
ess Qt Enotintftin-biulding. Deeps rn the Piidfic 


lie off Japan. «outh of the Aleut inn Ishmds, cast 
of the Philippines, east of ^iuatn. and near the 
rongu LslantLi. l>cjnhi exceeding t milirs have 
been recorded east of the Phihppiae^? and off 
the inland of Culiiii. In the Atlantic the 
greatest depth is about 5 miles, locuied in a 
trough north of Puerto Rico, 

Cemers of ocean ^re never as deep 

as troughs lying conipjiraiivcly near the 
shores. Abimt midwny in Hie Atliinbc Ocean 
the Mid-Atianlic Ridge extends from the 
North .Aihintic 1u she Souih Atbnlic for u 
tcngtii of several thousand mile?r. Large un- 
dertvLiiCf platforms on which water b much 
shallEiw-er than in most of the ocean arc called 
vwfriiTttriru^ pjfi/ffitf.f. The relief of the ocean 
fkxtr is tar from being uniforin, Veverthe- 
less, although exptornlions on the fluor of the 
ocean have found miiny iffegulurhits it is 
generally thought to Ijc smoother than the ex¬ 
posed surface of she land. Volcanic iriuptfons 
and folding of rocks product large inequali- 
tics on the occun floor. SomeEiines canyons 
and Dihef erosion forms developed on land 
.ire submerged subsequently bulnw- the seij. 
Thus the Hudson Ri\^r chimnel continues he- 
tow scy iciol toward the edge ot the continen¬ 
tal shelf. Many cjceame canyons al*^o exist oft 
LUe California eoasL and flu I-topped siibina- 
line pcixk^ called yvn^unitm occur in numbers 
in the Pacihcr 

Sediment bmughi li) rivers and other 
ftgenLs from ihe continents h usually depths!led 
near shore in shallow waters vif Use contiTien- 
1^1 shelf The materiul is w^cH sorted by ibe 
water; coarse debns is dropped nenr shi^re, 
and succc'isively rinet liedliTicnt is earned oui- 
watd toward deeper water. ContinenEjjI shelves, 
especially ihc tllalkwv areas called "banLx/' 
are bvored ptueev for multitudes of ihh The 
ivcKin boitom in deep water receives liiile hui 
ouzes coni posed mainly of the remains of ma¬ 
rine aininals and ptants. 

ChrmtntlSr Ocean water contains some of 
pfiit-iicully cvefv mater[ul femnJ on land. 
Even niillioii!^ ol pound^i of gold un; said k> 
exisi in sea water in a very finely diviiicd 
Slate. Conn non %d\\ is the most abundant dix- 
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solved subsiance. over 14 million billion tons 
of it existing in K>1utioi). This is sulficienl salt 
to make a luvcf 40<) feet thick over the emth. 
Much lime carbonate is brought into the sea 
by rivers, but it is steadily absorbed to make 
the shells and skeleums of sea life, so that the 
percentage of the substance in the oceans is 
inuch smaller tlian that of salt. Ocean water 
alwuys' contains some air. lUe coldest water 
usually containing the most, since solubility of 
gases decreases with increase of temperature. 
This dissolved air provides oxygen for all sea 
life except some large mammals like whales 
and 1^11 Is. 

PrtsMire. Sea water has a slightly greater 
density than fresh water because of its mineral 
content. One cubic fcujt of see water wcigl» 
about 64 pounds, compared with 62^1 pounds 
for fresh water. Pressures in ocean depths 
become enormous, Prc.ssure at a depth of one 
mile exceeds one ton per square mch- and at 
the greatest depth the pressure is nearly six 
tons for every square inch. These great pres¬ 
sures do not alTcct sea life, since cxternaJ 
pressure is balanced by the internal pressure 
of organisms. A deepsea fish brought rapidly 
to the surface, however, is distorted by expan¬ 
sion of its internal nir made possible by re¬ 
duced pressure. Likewise any body not per- 
fectly solid lowered U' the depths of the 

OC£AH CURRENTS 

Although the absoluic cause of ocean currents 
liHS not been deliniicly agreed upon, they prob¬ 
ably result from movements of water caused by 
the drag exerted by prevailing wiml<, combined 
wiih effects of the cunh’s rotation and the posi¬ 
tion of land masses which deflect them. Verti¬ 
cal movenients of ocean wnicr may rswult from 
temperature changes, evaporation, and influx 
ol fresh water from rivers and other sources. 
Lateral nuiveinentf of sea water, which make 
up ihc greatest oceanic currents, seem to be the 
result of the trade svinds and prevailing westcr- 
hes (Figure I5*t). 

Both tlie northeast and fenilbeiist trades 
cause ocean currents and b> their steady 


ocean, would be coniprcsscd into the stnallesi 
possible space. Inasmuch us water is practi¬ 
cally incompressible, density of tvaier on the 
tH>ttom of the tKean is little more than iliai 
at the surface. Hence any object that is heav¬ 
ier than water ,ii the sttrFace will sink to the 
bottom of the sea. 

Tem^niturtf. The surface temperature of 
ocean water varies with latitude, being about 
80'F lasar the equator. At 40 north or south 
latitude it has an average temperature o( 
nearly 60'F and is near freezing in polar rc^ 
gions. Since water increases in density with 
decrease in temperature (to a few- degrees of 
its freezing pO'jnl), water cm the bottom of ilic 
sea is near the tcniperature of greatest density 
for sail water and averages from 3n to 40'F 
from ptilar to equatorial regions, V^ertical 
movements of oeeun water result from dillcf- 
ences in temperature, cold water sinking atitl 
forcing the righter warm water to rise. If a 
nearly enclosed sca has a shallow entrance 
like that of the Mediterranean or the Red 
Sen, no cold water can enter below the icm- 
periilurc at the depth of the entrance. There¬ 
fore lempcniiures on the bottoms of these 
seas are no colder than tire water which enleri 
the shallow straits of Oibmitur or liab cl 
Mandeb. 


movements set up a slow drift of water toward 
the equator, flowing at a rule of perhaps 2.S 
miles a doy. Rotation of the eanh causes both 
winds and ocean currents to be deflected to 
the rigin in the Northern Hemisphere and to 
the left in the Ikruthem Hemisphere. As the 
cquiiiar is approached, the wind blows nearly 
from the casi, .ind ilic currems drift westwuid 
until they reach .i continental land mass. 
Then the equatorial drift is deflected away 
from the equator by the position of tlie conti¬ 
nent and bv rotation of the earth. It then 
moves north or soaih into the prevailing west' 
crlics which blow the waters eastward until 
another continental muss is reached. There 
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ESSENTIAL! OF OiOGRAPHY 


the earth'.s rotadon, deflect ing objects to I he 
ri^ht i>r to the lefi, combines ^iih the outline 
of the continent to deflect the ctutenis cqiuh 
tonvard back to the trade winds which pro¬ 
vide renewed cnerg)' to keep up the oceonjc 
drifL 

In Lhe Noiihcm Hciuisphcre. the North Al- 
laniic and North Pacilie Drifts move in a 
clockwise direction; in the Southern Hemi¬ 
sphere, the motion of ihe South Atliintie, 
^ulh Paeihe, and South Indian ocean drifts 
is counterclockwisc- 

Tn both bcmispheois water movcis from east 
to west rtt the iradc winds and from west to 
east in the prevailing wesicrlies. The^e ocean 
drifts are gigunlic eddies^ thousands of miks 
in ejrtent, around which water is moved with 
a veicMi^ity of perhaps IU to 25 miles per day. 
Sometimes special names are applied to pans 
ot the^e drifts. The Japan Current in the 
northern Pacific, for CKuniple, merely the 
northern and western portion of the North Pa¬ 
cific Drift. TMs part of ihe drift is warm be¬ 
cause the water comes from equatorial re¬ 
gions, w^herc it was warmed it (lowed for a 
distance of nearly a thousand mites beneath 
the tropical sun. A flOLiting tibjcct mighi take 
from one to two years to complete the circuit 
cf the North Pacihe Drifl. 

In the North Atknik Drifts a compara- 
tivety calm urea that occurs near the center of 
the big eddy is called the Sargasso Sea and 
was described by Columbus and other cs- 
plorers. Seaweed and other floating objects 
are somewhat more ahundum in the Sarg^isKo 
Sea than in the ocean currents, hni mmi of 
the popular luks concerning thb have 

little basb in fact. 

Cpld Currenn. Where winds blow blTshore. 
ihc surface water, which is w-jrmer thim ihut 
in the depths, is curried away, allowing colder 
water to weti up in its place. The cold tern- 
pvruiijTc of continents; itiimg tee ward coasts 
cnmc> partly firim the cold curreni^^. Tlicsc arc 
chilled by the fisc cf coltl wuier from below m 
well as by an actual mrwement of cold surface 
water frtnti polar regions. Hius in the latitudes 


of ihc trade winds wc have cold currents on dte 
west ooiists of continents, as the CuSifomia 
Current off that state, the Cana ties Current otl 
northwesiem Africai the Hcngiidu Current off 
Souihwesi Africa* and off the souihwcst coast 
of Sduth Amertcii, the Humboldt or Peru Cur¬ 
rent fbotli names are In useL 

The Peru Currern. The Peru Current is 
probably the world's moM importunt cold cur¬ 
rent. Between Antarctica and the southern 
extreniiiies of Afnca and South America* the 
southern ocean completely encircles the earth. 
Tliis is the realm of the "Touring furties" in 
the prevailing westerly winds {Figure 15-1 b 
w^hich set up uji eastward-moving current 
called the umd tin ft. When thb impinges 
on the continent of South America^ pun of Ihc 
colt! south cm water is dcllceicd northward 
iind moves aJong ihe west coaf^t of South 
America as the Flumboldt or Peru Curneni- 
From ntIddEe CJiile almost to the equator dte 
tr^de winds hkw strongly offshere and by 
blowing away the surface wuiers. ulbw^ cold 
water to rise from the depths. Hence the Tow^ 
teiiiperuttirc of this region, considcrins Its lati¬ 
tude. results trom ihe cfTects of this cold cur¬ 
rent. It extends north as far the equator, 
bathing ihc shai« of the Calipagos hlunds^ 
which He esucily on the and keeping 

tempcruturcj^ of ihosc islands niort modcruie 
than trapieak 

Since s<?lubirtTy of a gas in water varies in¬ 
versely as Ihe tempcrattire, cold wuter con- 
idm more oxygen Oicm wurrti wuicf, whkh 
favors the devclopnicnt of abundant floaiing 
sea (lie. phmkEgn, in the Peru Currem. Growth 
of plankton b abo favored by abundance of 
nitrate^ and phosphates in cold up-welling 
water. Myriads of crustaceans and oiher small 
sen creatures feed on planklim^ and vast 
schools of fish in turn feed on the scnuller 

creniures. Attracted bv abundant fish imd 
1* 

fll^er fiNiiJ, birdi und sea lion'r abound 
iilung I be we^refn ^lu)re^ (if Stuith America. 
Mum birds nesl on smntt doert islands off liie 
coast of Peru (Pigurc 16-JI), where through 
centuries, their refuse hys sccumutuied lu 
depths of more thun a hundred feet, sksivly 
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rorming a materia! called Tills gaano 

contains a high percentage of phosphates and 
nitrates anti is very vuluiiblc fertilizer. During 
a half century, Peru sold 375 niiliion doUais 
worth of guano to world markets. The birds 
me nott' well protected in their ncsiing places, 
and guano beds are worked only m iniervsris 
of scvcriil years, witJt precautions taken to 
protect the wealth‘producing Hocks which 
probably are the most valuiibtc wild marine 
birds in the world, 

Thr BcHgueUi Current. The Benguctu 
Current oil southwestern Africa closely re¬ 
sembles the Peru Current. Both are cold, both 
are south of the etjuuior and tlow northward 
to within a few degrees of the line, and both 
tire located off n desert const, fn both cuirfinis 
are found islands to which birds rcson and 
deposit guano, though the .African deposits 
were not well protected and are no longer 
highly productive. The influence of these cur¬ 
rents in lowering coastal icm^ratures is simi¬ 
lar; the port of Swakopmund in Southwest .Af¬ 
rica has an average tcmpiernture ranging from 
55 F In September to 63®F in March and is 
reported as having the lowest aventge temper¬ 
ature for its latitude in the world (Figure 
J5-2), 

CoW currents fn iftc wexterlies. In the 
prevailing westerlies, cold curnrnis hug east¬ 
ern coasts of continenU parti)' because the kv 
lation of the earth deflects anything moving 
toward the etjuator to the west. Tiie best 
known of these currents is the southward- 
flow in £ Labrador Current otT northeastern 
North America, and ihe Kantchaika Current 
off Siberiu. A similar stream, the Falkland 
Current, Is found on the eastern wo*l of 
South America ofl Argentina, but Africa does 
not extend far enough south to have such a 
current. 

In l»th the Labrador Current and the 
Kamchatka Currcnl abundant plankton and 
associated food are available for fish. Some of 
the most itnponani fishing grounds in the 
world ate along the banks of Newfoundland 
and near Japan and the Siberiiin coast The 
Labrador Current by bringing floating ice¬ 


bergs south from the glsicicrt of Greenland 
endangers shipping lanes from America to 
Western Europe. Danger from icebergs is in¬ 
creased by the prevalence of fogs near the 
contact of the cold Labrador Currcnl and the 
wurni Gulf Stream, 

Warm Currents. The Ciitif Sfretim. flic 
Gulf Stream is the most famous and important 
warm currcnl on earth. A curious fact about 
this current extending across the North Atlan¬ 
tic is that much water of the Gulf Stream ac¬ 
tually comes from the South .Atlantic Ocean. 
The southeast trades cause a drift of water to¬ 
ward equatorial South America, and this drift 
is divided by the angle of South America 
made by Cape Sao Roque, part of the water 

Figure 13-2 CJirn«fie ijraph for Swakopmund, 
Southwest .Ifrica. A {ow4aihuilr trade-wind desert 
xlutlun where temperatures are nwfified by the 
presenre o/ « cool titeem current off-shore. 
cinunc rrre ^i/cc 
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being deflected nonbuiifd ;icf 05 S the cquuicir 
jiTto the Csiribbcun Sea. Trom here it Rows 
imo the Gtilf <^r Mcxkx^ and finull) oiir through 
ihc Straits of Floridii Into the Atbntic Ocean* 
The niirrow chunnef beuvecn Cnba and Flor¬ 
ida acts like the nozzle of a and forces 
the w.a!cr to flow wiltly through it with a 
vetocity high as 4 or 5 mfies per hour. 

On leaving the Strniti.^ of Floridn, the Gulf 
Streum h several hundred feet deep nnd about 
a hundred miles wide. Flowing northcusicrty 
toward Europe, it spreads out und nnally di¬ 
vides. one port ion turning cast to |atii the 
North Atl^LUtic Drift oil Europe. Another pun 
continues northward along the coast of Nor- 
wuy to the Kobi Peninsula and Murinansk 
coList of the Soviet Unton, keeping tho^ coasts 
ice-free in winter even within the Arctic Cir¬ 
cle. Still another branch wanders otf loward 
Iceland and disappears in Arche seas. The 
warm Gult Stream modditi the tcmperuiure njf 
noTih western Europe In winter, all hough ilic 

Tl QES 

Cause of Tides. Although Tidc^ Can bc cn* 
tircly explained only with the aid of higher 
matliciTidtics^ tJie gravituLtonaJ died of the 
mi>on h an intjvirtanE factor in cau^ng tides. 
The side of the earth towarti the moon k 
nearer that body lhaii the tc^\ of ihc ciinh. 
Since tl^e fni:>on\ gravitational pull b greater 
un the side toward it than for ihe rcsi of rhe 
eaah. water tends to move toward ihc moon. 
On die cjppositc side of the earth, the died of 
the gru Vi ratio ital pull of the miwn h less ihan 
for any other portion of the earth becauir of 
greater dbiance to the nitxin: hence ihcr^t is a 
tendency lo pul! the earth away fmiti the wa¬ 
ter on the far side, producing auotliei "bulge," 
or tide wave I Figure 15-3 ). 

tn reality high tides rarely coincide with the 
greatest aliitiidc the moon. This results bulh 
from the configuratstm of ihc coastand from 
ihe fad rhnl Eidci^ move from the horizontal 
pull of iht mtHin and that the "sidewH^ pull is 
zero when ihat txidv is overFlCLid. Thu) is, tidal 
Tnnvi-menls, or the chh and flow of tides, rc- 


laad there would have a mild oceanic climale 
anyway since il lies on u windward coa$t in the 
prevailing wicsierlies. Nevertheless the Gulf 
Stream raises the average win ter tempera lure 
in WesEcm Eiirope m least a few- degrees. Oil 
Ihc United States the edge of the Gulf Stream 
is wreil dcilned by a "cold wall/' and iviiter 
temperatures may change by lU degrees within 
a mile or twt), 

H am emrerm in f/ie oir^anic drifis, VVann 
currents exist where the drifting water comes 
from the tropics into naturally colder regions. 
The warni current loses heal from the wutei: 
as H moves into colder cliniiiics; but because 
il is warmer by contrast than the usual surface 
lempcfulures for poleward latitude^n it will be 
called a warm current. The Japan Current and 
Brazil Currenr arc examples, and the former 
js realty the northern part of the North Pacific 
Drift. Conversely^ a cold current in the tropics 
may be warmer than a wurm current toward 
tiic pobr 3<as.. 


suk from the horiamtol rattier than the verti¬ 
cal component of the moon's gravitational 
force of utt ruction. 

Tide perhd.K. Since lides result mainly 
from the aitniction of the moon, pciiods be¬ 
tween higJi t[iJe?i arc controlled by the revolu¬ 
tion of our satellite. During half liie time front 
moonrisc to moon set. about twelve hours and 
twenlv-fnc minutes* there is a tidal siir^ in 
one direction until the moon passes the verti¬ 
cal and the horizonLil force ceases; then the 
surge begim in ihe opi^iie direction. Ideally, 
along a coast for si\ hnui^ and twelve mmutes 
the tide flows, and then for an equal lenejh of 
time n ebbs, ffowever. coastal conhguraiton 
plays an imprtafit role in the movement and 
times of tides. 

On a globe covered entirely with water, the 
iwo waves would follow the movements of The 
moon. Modification of tides results froin con- 
linen Ei and Nbnds which came deflection of 
tides and may also change the time of high 
ufid low' lides so that flow and ebb do not cor- 
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respond with the Jhcorttic;il perk‘>dsi, Tides re¬ 
quire ;i Surge hody of wsitcr in ^h\cb to de¬ 
velop* Even the Great Lakes ure loo smul! for 
the lidiil range to exceed 2 inches. 

Becuuse ihc nioon rises; ubuui fifty emnutei^ 
Isitfii euch day. high tides arc scpuniled in the¬ 
ory by twelve hours and twenty-five minuLes 
in time. This time interval liolds approxi- 
niEilcty for the Ailaniic Ocean, Jn some ottier 
pjrti of the world like the North Pacific coasts* 
the flood tide meeis ihc ebb tide In such a way 
that they ciincet eueh other. In stdl other 
places the two crests coincide to make one 
high tide, and the two troughs )oht making one 
low tid^ each day. Alf kinds of mixed tides 
and gradutions occur. Between the two ex¬ 
treme types 0l twice each day and once each 
dav. lill kinds of mixed tides and gradations oc^ 
cur Some locEiliues, like Tahitj* have pracU- 
cally no tides. 

Spring md nt^ap tfihs- Tiic sun modifier 
the cf!cct of the moon on tides^ ITie two bodies 
act together during new and full moon to 
cause spring tides of greatest ranee. During 
the first and tfilrd lunar quartets, however, 
thev act u: right angles to each other, the sun 
ncLLtr^dizjn^ part of the elfcel of the moon, 
and neap tides result^ with a miitiiniiin range 
fmiti high to low ride, Tliough the sun has the 
mass of 26 million mcions and! gravity depends 
directly on ihc involved, the moon lias 

over twice Ihc efTccf of the ^tun in producing 
titles because the moon is only ubmit one 
threedmndred-and-cightieth ds far from the 
earth the sun is* 

Bffflcts of Tid 05 . Wlien tides enter a long shal¬ 
low e^tuury that nuxrows inlund. wearer piles 
up higher toward the liead of ilic bay. thus 
CiiU!!stng a great range between high and low 
tide. This occtirs in the Bay of Furidy, with un 
extreme tidal range of 50 tect, unJ nt Cook 
Inlet, Alaska, which experiences a tidal range 
of 40 feet. Large tidal range^i tn n harbor 
lutike it so difik-all for ships so load cargoes, 
thus iloming tlucks bccotiie necessary. When 
tides enter a bottle-shaped hay like ihosc at 
San Francisco -or Li^erpuoL the waiter spreads 


out itnd the height of the tide i’\ reduced from 
that on the esmst outside the biiv. 

Height, eharactert and Time of the tides ob¬ 
viously affect The aviiihibilit) of inlets for 
igafion. Tides increase ihc depth of water in 
sbaLiovv htirbors and over itie shallow en- 
tnmccs of some harbt^rs, making ports 
Avuliable during high tide; they scour out en¬ 
trances of inlets* remove wastev dumped into 
the sea from cities* distribute mud and nilt 
brought to the ocean by rivcK, modify the 
contour of shore lines* and aflcci the human 


Figure /5^J 'fjfw tldm. thr mnim fuui siui 

nrtr twi flir wmr 'fide of ihr carrh. *ii* (n A, 

or ihi^y atr im vppitsUr udn f>f ihr ^arih, 

iii tn B, fhey tvtmc Tulut emditums! 

sliQvn ui B. fufhw ihi^yc i>/ A i^y about trci’^A.ri 
7‘/a^ mtHttt i.i fiiuir^r ihe emh thmi fji w; Arrce 
itK iidiit effect dottbh that of the ,tilii 

tbeir dhpartiy io .vr.^. Cf^rijrnilaj'jLi ifuu pfr- 
Vfiii when tow, or m^opr tidet' oc4:Hr are shown in 
C% whett the sun tind nuHtn ufietr ihe ettrih from 
different ihreriionx. Abouf weeke ufwr the 
position shown in fhr moon *erll he i>a the op* 
juxske stile of the eardu &nd neap tides wM he 
repeined. 
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use of coiists in n^uiy oihcr wayjf, TTiu^ far iit- 
lie practical husi been made of tidal power* 
although development of hydrwteciricitj- would 

SUMMARY 

Oceans %erve a* convenient anti economictil 
rooEei for iJiEpmcni ot good^. ThCHi abw gieiuly 
mini if y lemperutures of the landi, especially on 
windward coasu, and ^npply tnoit of the niin 
dial ialli. Conditlotis wtihin the ^cas Iheitesclvcs 
—warm or cold currenti, tides, and waves—may 
retard or advance the u^e of ibc Tsca by man. 
Fiiihcric^ for food and other nidlerlaK me k>cally 
impart nnt. 

Circulation of the ocean water is s^Earted as a 
drift by ihc prevailing wwierli&s and trade wmtk. 
Then the currenis are deflected by the conlmeiPi:i 
which bar them and further dcflccicd hy the ro¬ 
tation of the eanh. The net resnll a huge clock¬ 
wise irioa'ing eddy in the North Atlantic and 
Nonh Pacific Oceans; the coTtespcrndirie eddy in 
the Stnith Atfanlrc, Padilc and Indian Oceans err- 
culalcs counterclockwiit Cold and warm curfcntt 

OtII ST to NS 

/_ Nome some seiiFoods that ore avaUuhlc La lo¬ 
cal murkets. and invcsiigaie their probable domes¬ 
tic and foreign ikjurccii. 

2 Why do ocean trade routes ohen converge at 
the mouths ol large rivm? 

i Since n great-circle route is ihc shonesf dis¬ 
tance between [etmincil pomis dti Ehe glohe^ why 
do some shipping roura diverge from ihb pre- 
fertftJ coursed 

4r What deiermEncs whether a currem i!S called 
^ Of ''cold"? 

S Afier H-ou have studied Figure 15-1 answer 
the rpnowing i|ueiiionit. 

Why line ficaiv fmtn Japanese fishing nets some- 
finirt found on the coiisl of Oregon? 

h I he Gulf Siream moving in a clockwise or a 
coumcrelockwlsc direciion? Why? 

Why are no ocean currents indicateil in the 
Mcdhctranean 5ea? 
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CtMSTS of tninsttion front Ijind io 

«cu, and ihcy panakt of ike chiiructcriiitcs of 
ho ill cn%'irontn<nts. Coaiiial rnhnhitants y/c si- 
multiineou^ly atrracied and repelled by rhe 
jey, Na rives m need of fisod are Jiiryoicil be¬ 
cause of fish, shell Ush. anil other luj/ine life. 
These may provide u dioic certain and sihun- 
dant food supply than rhol which is aiforded 
inland, if the land is barren of wlUltife or too 
nuiuniainous for farming. Lacking seaworthy 
craft, men were ai firia frighlened by the 
rough open $ea and had to learn seamanship 
in calm waters of pneccied bays and harbors, 
.^fter learning how ro build safer boats, rhey 
ventured farther imo the ocean and flnaJfy de 
vel<»ped into capable sealuring people. 

Woves ond Their Work. Waves Cauiieerosion 
along shore lines, make deposits along tir near 
shores, atfeei rite Ui* of ports by shipping, and 

2B8 


»re of concern to the fishing industry and 
ninny other human activities. Waves some¬ 
times diinutge ship at sen. but their most «f- 
fccrive locate is along the shores. To u less de¬ 
gree the shores of Idtcs are affected also bv 
wave work- 

Waves are caused by rrictioital drag of wind 
on tJic water surface and move in the same 
direetkm as the wind. Only the waveform ad¬ 
vances, the water panicles themselves merely 
moving in small orbits. Thus a floating object 
ttlltjws waves to pass underneath as It rises 
and falls. 

Tij shallows, the boitoiti of u wave is slowed 
by friction and its crest advances faster. The 
c«M overtUTTiN and rolls forward to form surf 
or breakers. The .mavfr resulting from forward 
mol ion of the water carries sand and gravel, 
which ute forceful tools for shore erosion at 
the base of cliffs. UndcmeuiH the breakers is 




Figure 16-1 iVcivr rn^sfvrt ahiifi the t'&d.Kf a/ Keitry^s l^htftd m L^kr Er'ti^ 
Jtuf pmiiic^d ihir^r /‘*ft'ii wnf thit ™t■4^ {Pftatn^ 

graph by thr Ohit? Di^punmi'tU of Hif^hwuyi ,) 


the backwash or "underlow*" m^dc by tauter 
pouring back down the sloping beach. This 
backwash iransports material ftom the shores 
(mi into the sea where lire toad may be depos- 
Ued. Alio effective on exposed clllii me direct 
blnw'H delivered by great compression and cs- 
pansfon o/ air In cliff-face cavdks. Con^hmi 
ntmion of water on the beach cause:S ^nd and 
stones T£> rub Together, quickly rnuncling nngu- 
lar fragmcnu> and uliimateTy weanng away 
even itie hardest rocks. 

Most uork ot erosion along coasts k done 
by big waves which crash onto shores during 
greal storms. W'ave erosion is mo%t elTecitve 
on expo^^cd inlands, cliffs^ and headhmd^. In 
tumsw channel, cuitcnis often effirctivc^ly aid 
waves in (he work oi erosion. 

VVavc erosion is panicuhirfy rapid on some 
coa^$ I Figure Ib-li. espcciatly where the 
earth materials have small rcsisrance At Cape 
Cod and along the chalk dills of Englaitd, the 
shore line retreais sevefoJ feel each vear from 

V 

auacks by waves. It has been csiimaicd that 


the southem shore of Lake Erie has retreated 
on ihc overage about 6 feet each year under 
the wave battering it receives during slonn pe¬ 
riods. Wave eroiiian develops steep cliffs and 
in bedrock cixidcs picturesque wave-carved 
cflves and arches (Figure J6-2). Stacks! or 
chimneylike rocks of reshEani material arc 
left offshore as I he shore line reiieais. Waves 
cut inbnd mosl rapidly where mck^ arc weak* 
esi, or where the waves and eurrenls work 
most effectively. This differential erosion may 
create many little coves. 

Along protected coves, across entrances of 
calm bays, and in quiet waters generally, 
Ikiiigshore currents tend fi> deposit debris 
eruilcd From expound locations. Tile net effect 
of wave.?k and currents h to destroy projections 
akiag coasts and to deposit much of the eroded 
materia) in calm waters between headlands. 
The resulting bar or bairter beach may jiep- 
unite the bay heiween the headlands from the 
ocean, thus farming a lagoon. If strong cur¬ 
rents are present; the bur wall grow across the 
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Figure A high thorr Unr with in fi^iurev; 5>L* 

ieu trvi*h h 2, iernu^r, 3, hf^drock: S,Sk 

chimney! C, inticme, CU, wac^-c^ii wit ctiffi A, archni nfvk, t.^ 

kftUMc whm wticc^ jtudcwriiT dijj; CH* cHffcii hetuthmA, 


buy prjru;iplly in the dircciinn thui tbe cur¬ 
rent niuvcs (Figure l^3r>. In rhe tiuum of 
tiflje ^ higoon uuiy be filled ^iili ult and plant 
mmains, rorming fiisi u udiJ niarsh and then 
solid ground i Figure 16-3C1. 

OFTshorc bars dcvefop urhere storm waves 
break on low-Jytag coiistu. Along the Carcplina 
and Texas shore line these offshore 
form long, narrow islands. Beivi,ten the sandy 
islands and the mambnd are large “soujkU^ 
or lagoons. Chans of coai^ial waters mu^u Im; 
i-eviscd every few years because o| shifling 
coii>t lines produced by wsiic emsion and for- 
iiiiiLLon of bars in new IcKalion^ 

Sbailow couslul wuiersp uficn Uvulcd in 
large bigoonx. sounds, estuaries^ and bay*, fro- 
4|uefitK ufTotd excctlcnl feeding grounds for 
fish Lind sfielllhh. 


Deposits idong counts supplement the effect 
of erosion in modifying coast lines Waves sort 
rrujitnial well, leaving boulders on the beaches 
jn vw'tfi VL’iiicr, "shingle'* in Ic^ swift wafer, 
then ^anii and finally mud. Offshore the same 
sorting ucUon occurs. Hence near the const the 
mol inE w ater dmps the cojtr^e maEctuili fiir- 
thcf out the sand, iJTeji the sill and mud; and 
JlntElly the stria Jlcsf pari kies of liniy ooze reach 
the ocenn Hcjor. When these sorted materials 
become consotid^^red. ihe scdlnteniiLry rocJts 
—congtomcfaie. sjjidsTtinc. shale, and lime- 
<!Tcinc—are formed in liiat order outward from 
shore. The combined clTecit of emsion and 
deposition along Wit.sisr is tn cfeveltip u gmtk 
slope partly above iind pajity hek^^^ the usual 
sea leifOt. II the lEUid then liics refative lo the 
sen, the old sea L>intom forms m ocean tcrtocc. 


COAST IINES 

Coast Ijtuss are icnendly of two ccuilrastinii 
types. Where tujid fins risen or emerged tela- 
tivi; to file sen, coasl linci; LUitmlly 4re regular 
and tJicre arc few ^id harbors. \Vbi?re land 
has sunk or mbmerged irlinKe to the sea. 


Lom^ Lire ""drowned" and are vnery iiregiilur 
Jiifbmi (Figure tfv3flK 

Effiflrgerhl or RegulciT Cousts. Risking coasts 
may be high and steep where uplift of land 
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liirt been rapid tiut ar€ luu and |ii-in^rally 
lunclv uplift wjA slow and of less de- 

grccr-' Sundy coasih* imiitkninUy, provide t.v 
€t\km battling beaches Vphkh have ^jened 
frcui developseni as sufrimer re?inrls Juiing 
the Tasl half cemury. Atlantic Ciiy, DcauvUlc, 
and BiarriU are examples of pputar seaside 
cities. Expansion ol liigfaway's and mcrcii^ed 
list of ilie automobile largely account tor 
growth of beacli fciom. 

Pauses of considerate length may occur 
during the prtxiess of uplift of coasts. Tltcn the 
beaches oiid w^avccut lerruces fcirmed at ^ 
fvFrtner sea level clevated^ These mised 
ocean terraced arc Sitiitlng f^^tures of some 
cicvuied coa’^i.v (Figure As example is 

the const of Oregon where (jcenn terraces ap¬ 
pear at different heights like giaTii vicps cut on 
the face of mountains. 

Drown0d dr SobffiflrSdd Cddstfi- When land 
sinks below sen level, Lhe valleys become 
sii'aitSp Or inlets. Isolated hills becesne 
inlands; ridges forni peninsulas. A ‘"dfowTied 
coast has an abundance ol harbor^i Counts 
of New Englundp Chesapeake Bny, und EAiget 
Sound, and most coasts in Western Europe 
fcptescnt examples of submerged coasts. Their 
pRSlccted waters provide superior places for 
learning the bundling of tH>yls, and litegufur 
coiLSts iirep d^refore. triuning grounds tmd 
homes of fishermen itnd ^utlorv. ''Dti^wiiing 
of ihe lowland during p::st ge<>logic lime may 
Jeavc so lUtJc land suitable for Tillage that few 
op{x*riuniiie* For furniing are available. To 
ntake a living, men dfien urc loiced to turn to 
die ^Ca. 

Mormiainous coasts that have been strongly 
glacialcd may have many fiords. These arc 
coastal valleys ihar appear to have been over- 
deepened bj Ice cros^ion below sea level niid 
then invaded by wean whaler when the gbcier 
melted. Sonic fionb penetrate many rniicv into 
the niouniaifis (Figure J2-3). Fiord coasts are 
loimd in N{>rwiiy. Aho-ka, souihwtsicrn Sew 
if^atand^ and southern Chile, Cl I El wjjlbt of 
fiords arc eeneroHy bare rock with v'cry IliiJ^ 
soil and usually so steep that cuttivAtkm h 





Fi^Mtre M-Jf CotTf fn/ mr^JIfk-athn hy and 

t/^podUim: At ttiUffihiiiltfd xhor^ /i«e, B, 

rwhifiersyirri and " of maufht 

timi tW-Fiuf fvrniiffs ifxtmrirsi; C» fid- 

vtiat rd i/iujrr fiav with tMm (l> I 

fHmU'd in i'vUiiirifiJi, red chfh lCT.|* 

htiTf fU’pmfifd ftv inroti cuniittts nemer er- 

fa^Tic^.v, Atrtitt^ thaw* ditvi^ihn 4?€em current. 

impi’tsSibk; even forest grow th is difficidi- Only 
litTiited nmounts of land Ibr cultivalien are 
supplied by occastonaJ gen Her slapcs atid Uie 
fam and deltas formed by torrential lit reams. 
i-;irining on NorwayS coai^T and in soiiihcas^t- 
cm ALiska IS greatly handicapped hy this lack 
of uny considerable area of ftirmlaiKl. Fm- 
quentiy ihe Lugest stream mbmary to o fiord 
cntei^ at iUi head und tJicre i^edinien: Is dc- 
p,?^itcd to form a delta. Fsshmg vllk|Ter^ in 
tiurtJs are often hwih near the hmid mthei than 
itic mouth of The fiords^ This pcrnuiiv. inhab- 
iiants to build on mom Ic^el tand .uid utTurd^ 
a better cliuncc in supplement fishing by gar¬ 
den iiig oEui dairy iilg. 

Where moiipLoiD ridges descend into the 
<^c.in ai nearly right angles to the coast, a mi 
coa^l dfvdopi. ThCM: inlels yomewhut resem¬ 
ble fiords. t>ut are iingkcbted. The word ria 
coEiic^ from ihiis type id tx^ast in nnilhw^itstcrn 
Spam at El FermL \'igo, .uid other prLs. The 
caste ra side of the Adriatic Sea has a similar 
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Fl^Uf€‘ M-i VpUfi^il ac^un itmicf art tfxn^rr^in/ etcw.jt/ T* raufd ffmu'r, 
S, iMf'i-f, FS, /(^fHcr PS, pfo-rrif iiL o/iw /, wakT" 
4/i:7k7:tllir(/ 2, mtbmrrfi^^ii wmt^cpi^jciied M'mitr, hetirtu-k 


const. Rias u^nallv fonn splendid protected 
Jiiirbors. hui access inland may l?e ^ diffictilt 

HARBORS AND SiAPORTS 

AUhouj^ harhfjrs imij j>0Tt5 lire botii situitted 
on coasiji, Uicj ha^e dj&tinct mcaiiingi Wiif- 
bory arc places of ^liclrcr for ship^. Satporn 
i3re the diy %\\^ nsed hj ^hijss. PnrtSp where 
fcasiiKfe, utlftice harbors, and the largest sea¬ 
port cities are generaity tccaicd on h^- 
h?rs. If there are pfodHcrs to ship unJ no lor- 
bor ts ai^ailiible. hov^ever^ a p^rt niBV be 10- 
ciitud is planes ^iil) verv liule protecting. 
Sucit tjinding plai,e!i urc ciiJlcd rtvuimitdi. 

Origin of Horbor». Harbon may he formed 
itt muny difTercnl way's. Besides the harbors 
of “drowned" cuiiiits, I he finrds ;imf riu$ afore- 
inenooiied, harbors may tesulc from deposi- 
lion. S;iri(1 bats, when built above sea level 
by ihe work oJ wave and wind, may prtly en¬ 
close a lagoon whicii will form ti harbor, "rite 
citie« of Eric on Lake Eric. Dultiih on Lake Su¬ 
perior^ Port Afijvles in Wasftingion. and San 
Diegtt in California occupy this type of har¬ 
bor !»ile. Spits, hooks, and barrier beaches 


over the tnoimtiiinK that fhic harbors support 
only (□si;gnificant villages 


have formed other haihon* like Provincetown. 
Gals'csion, Nftaiui, and Durban. Coro) reefs 
may constitute the pnoteciing barrier, as in the 
h,-trhars ot Horuilulu. Mawaii: Suva, Fiji, and 
certain coral atolls in die Smiih Pacific. Lava 
fiow.s und glneial jnorahiirr have at times 
efeaicil barriers that protect liarhcris. Some¬ 
times volcanic craters foini deep landlocked 
luirbors when twte side is' bn^ched bv wave 
ertssH'n, os at Pago Pago in Samoa, or when 
fund has rimk. Hooding the crater, as Aften in 
the southwest Arabian Peninsula and Cliris!- 
ehurch. New Zealand Sometimes a hfock of 
the earth's emst sinks below ^ea level Sonie 
of the best harbors have been formed in thiv 
maimer, including Sim rraneisco ami Rio de 
Juneinii Olfshom islands may protect a har¬ 
bor from exemive wave action, as at Bos ton 
and Lox Angeles. River mouths make 
harbors (Figure and often liBord cosy 

access to (he interior iiitlev!i the rivei has sand 
bars or ti deltit Uul may Interfere with navi- 







Ifi-S IV'taut I rout st'icHc in fhe luirfwr tff Pttmmmub, A<-w' Huntp- 
tftfrc. Tkh pt}yi fm u f;Uii:iaU.y utittrfd eomt lormcrh hihcA o/ A'r"' 

t/ightitA'\ today ft it <i ftivotlle ipos iff itHfriiu. frf!oieti^itf>)i by 

iyvuglat Afmtdi'/t ) 


gulion. PliiiaJdphin. New Orleans, Shiingtiwl, 
iiiiil UuitUon ufc lunong many examptes of 
^ap(>i t cities near oI rivers. 

Functions of Seaports. Sm|Xtrlv haVe varied 
funclioas. Some like Southampion imd Clter- 
bonrg are pnmiuiiy passenger perrts. Others 
are naval b&s(.»s like Portsmouth; Toutem, 
Fruocc; firenterton, Wa'shington: and Pearl 
lIuTlKir, Hawxtil. A few eater to plciisuie 
cruises like Huntilion, Bcrmnilj. or N'assuu, 
Bit hum ns. Some are ferry lertiiinitl&i like Key 
West, Florida, or Calais. France. MiijrOr cities 
tike New York. Hamburg or Miirscille are 
dual-purpose ports for passengers and freight. 
However, ihc husincss of most seaport? is the 
imnsfci ul freight between fend and ocean 
routes. Passengers may be served, but are geti- 
L'r.illy subordinjile 10 (he handling of freight. 

'lltc business of many pt?rts is pitmarily ihc 
export ol raw tnuteriaK. Example* iiH’liuk 
Abadan, Iran, which ships pctrolcunii Cw' 
Bay. Oregon, lumber and pupei: Narvik, Nor¬ 


way. iron ore; and Tampa, Florida, phospliutc 
rock. 

Gencrol-ciirgo ports hundk- a great variety 
of goods mduding maoufaefures, wniipriJC' 
es^cd commodities, ftvoilxtiifls. anil raw mate¬ 
rials. Valuable goods arc packaged and a 
cargo will bo conipo?ed of a great many dlf- 
ferent iirikles;. Cheap matcriiiis move in biilfc, 
often in entire shiplouds. 

EnIrepVt ports receive goods from tiiher 
seaports and distribute them to other murkets. 
Commodities may Come by shipload or car¬ 
load and go oul In broken Ihk or less titan a 
carfe'jd. London is such u great cntrepoi; i1 
receives goods from .ill over the world and 
ships them 10 idniost eveiy seaport. Hong 
Knng is anotber exumpic. To fesseit the for- 
imihties involved in import duties vornc ports 
have n secuon called :i "free pori’* w heir giHids 
iirc stored. Tf reexported they pay no duty. 
Inn if void lor domestic use the required duty 
is collected. Hanibmg lius u sueccsslu) frur 
po/t. 
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/ifTft m?B# rf^if^fey^ iifiti tfj /^36 f wiiii 

itrns}, NoFf i/u' cjk fi'mfVi' ( hrimshf tibt/m 

by hum/m itvmiiy. bitlcd iumi. hifi^i'h fram 
dnrdt^ed HtnirriTiL it ifnlivaii^d by vsip^jui);^ 

rmpcrtante oF ihe Hinlsrland. U^dulncsis iif 

liarlj^irs is m direct proportion EO iJie pcodiic- 
Tivene^i^ ot tticn hinterlands. ^tjoil )iurbOr 
alone is noB suffleient tor dcvcic^pmcnt uf a 
pctil <C4rpti^E To he visdul n fiLirhor 

jritiAi he nmteJ for the iriovTinenf <A ^st^Nls, 
M.i^niftceni hiifhor$ m Ak^Un iii LihrAtior, 
anti in soutltern ChiJr arc little ased hecjinse 
thcit hErtrerIand& arc undeveloped, htck rc* 
stiurccs. or arc not readily uccc^isthle. und 
hence produce litile for casport On the other 
fiand. eoiisis vt-ithout on} ^ood liatbon will be 
provided with ^apirt* if impcBriatit ijuanli- 
iJcS ol are lo be diipped out. Under 

iliesve condiiktn^, hrealiwaiei'^ ViiU he built. 
Shnllovv hi^ys wilt he ctredged to crealt harhqt^ 
like tbid of Lin Angeles, ^hich onginally was 
merely im unchooigc- Dredging und the addi- 
Tion of breafc;waters and piers made cm o/tifi- 
ciul hurtn^r E Figure lf)-h| thut completely id- 
tered I he oriEinai cJiaracter of the shore line. 


Even ihc great port of Buenii^ Aire^ fs largely 
arritlcial. 

Where nn hiirhoT extsts. shipv femain olT' 
sht^re from the tandirtg place (roadstead l. 
CiOLxIs iind passengers move to and from the 
port hy fighters or rowboiits. At the poorest 
locations ilicy are tanded Uirouiiti the surf onto 
the beach without the use of a wharf. Road- 
sieiiite are dangerous for shjpi in irtorm& be¬ 
cause iliC) offer no pn^icetbn from winifc ,ind 
waves. Examples are fnund on coasts of north- 
ern Chile and western Peru, the east coast ol 
Madagascar, rhe comx of Patagonia, and the 
ancliorage oil Nontfi^ Alaska^ GeneraliV the 
fanding selected to access lo ihc interior by 
^offie valley or that governs tfie natural 
li Ekde rouitr. For example, the re ltd I ur const 
ime o[ wii^tem Africa has few harborsi hence 
fhips must use roadsteads where timdings Me 
made near accessible routes inland. 

If 0 great ciiy Is tt> develop ^ a scaporl, tito 
character of its hmteriynd Is of more jmpor- 
Litict diiin the ijunllL}' uf its harboi. 1| if; 
sible to change I he [ihysicd cKunictcr of the 
hmho-. but n h 4tlit30j.T imptHsible to mako 
major changes in the type of products that tho 
hinterland [iirovides for ejcport. The largest eiu 
ies m extstgrico. New York und London, have 
excellent harlsors contbined with lirsi-clas^ 
commnaieution with rich jind cstensiWc hinter- 
iuniisF 

CV^ntv with fifrinfrtmtds. If coa?Lts are 
isolated or imheahliy, beting ports for trade 
or oTherwi>e difhcuh of access, inhabitants 
may be little alfceted by proxiinily of tl>e sea. 
The Arctic coasi of Cumidii and Siberia, the 
MosLfuito Fuast oi Central Anierlca, and the 
wi^ule ot nurihem Ausitralia jsre examples of 
relatively poor coasts. 

riie Ihiliie states ate wooded, swarmpy, cold 
countries wilh pt^rr stiils and fe-rt rcijourccs ex¬ 
cept limber These coasml nreas, to ihe Shivs, 
were less yUrnclive fi>r Icirnimg than more fer¬ 
tile qrea^ inlund, and ihey were Id't for a time 
TO die Finny. t_£iis, Estonians^ and UthiuinianF^. 
Luter, however, Hu^ta feit tiii- need for 
beilLT wutIuhE lo the Baltic Seu, [Hilideal con- 
ijxA over much c*l the coastal areu wiis secured. 
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Pinttr rtittfYt. Where |WJplc coitli) no! 
produv^ EOfidi- It* exL-hunw (ot fni>d 
supplies, or where the lotatton wjs unpruduc- 
hve or pt>or for irtidci rhe inhiihitnnts ’loriie* 
H'mw lurnetl to piruc> When popHlation out¬ 
grew faciUiies for eumiitg u living, Certiiin 
moiint»iii ccasl^thc eastern itiore of the 
Adriiitic Sea and Ihc hilly OJas! of Liguria 
I west of rhe modem (it'poa r in Ronmi! 
limes, Norway m the Middle Ages, .md ihe 
Qiirharv Coast in the Napoleonic period—of- 
Ecr example*. Today surplus mun power may 
ernii^aie fiuni tliese coasts, liniJ work as sail¬ 
ors, or as in Norway, build ships and tarry 
goods for other nations. 

Dflsirohle Chn rode ristits of o Harbor. An 
iileal lijirbor woiild he ol eoos! size, ihor- 
OLiirhly protected from storms, with devp wa¬ 
ter <!h>se to shore, u iiim sandy hot tom for an- 
chomgc of jhips. Aind frwlom \tom rroiibic- 
wme sitlint; problcnist. Ii should be ffw from 
duTlKPrOu^ ceefs ;mJ shiillnwi iM\d foc, 

tcc, ^vifids^ ot iianseroxis 

’^liifting 'iiinil bui^s. There should he lililtf tidal 
ningc, ahhough enlritnce to ?ilnillow harbors 
ni;iiv be facililuted ill higli tide by a of 

6 or 8 iect between ltd ill rxir^nisrs, Ai the 
same ihure should be ^uiricicni tidul 

scour lo pi eve ft! on of harhttr wwters. 

T[ie cntrimcc channel should be hirgCn fitirly 
^trdjiuhip and deep enough lo mute approach 
hoih eiisy jnd sule. Suitable building sites 
\hou!d be uvniliihk for the seapuft ciiy and 
ihctie should be tupping ihc lunicrland, 

Ptw harbors, of approach ibis (d^ul 

conibinaiion of natural faCio«>. 

Tlic ideal ocean port* in addition to u su¬ 
perior harbor ^lath ns many of ibe favoiublo 
features nuflied atw^e as possible, should 
hm^ 4 de 4 |LiaLJc faciUtics tor handling freight 
and passengers, a localion on principal world 
trade routes, and an easily uccesiihk iiinter- 
liinil that VK 5 th prnducti> und cont^untes gtxHis. 

Aiii,\ fo jiitvigaf/wH. ^*0 aid nuvigJlioiT, gov- 
ernments have cafcliilty purveyed smd pub- 
liihCiJ ch^irts of coasts mid coa'^tiil w.tlcp, huiK 
lighthouses, aittJ ins I ailed buoys and lights lo 


marl; channels, They abo niiiintain lug warn¬ 
ings, issue weatlttr forecasts, prim tide tables, 
and prfividc oilier navig-oiion aids as well as 
lifcsiiving stations in cased disaster. 

New York. Among lire worlds octran ports. 
New Yoric has mitkcd first in value of trade 
tor many years. Reasons lor its importartce are 
partly natural and partly human. The harbor 
lias a long fioniflge with deep svater near 
shore, and it lies; convenient to the rel!iti''C!y 
short North AllanUc rotiie to EurojK. It was 
buill at the mouth of an easy route inland via 
the Hudson River iTigure 24-4) and the Mo¬ 
hawk and Genesee Valleys to the Great Lakes 
and Misstssippt Valley, It has a small tidal 
range iind little trouble with fog or ice It is 
gcneriilly Free of currents, shoals, und other 
obslructiuits. New York handles between 40 
and 50 per cent of u!l foreign trade of the 
United Stales, 1‘wclvr litici of railrouds reach 
the harbor, pllhougji only liiree terminals are 
situated on Manhauan Island itscIL To han¬ 
dle the piioniioits transfers of freight, grejlt 
numbers ol piers, wharves, and warehouses, 
tugbonl^. UghtcfS, Lind lloating elevators have 
been built Jiiid equipped wftli modem mflcbin- 
cry, Both private emerprisiC, ,ts at Bush Ter¬ 
minal. ond the municipality, as at Staten Is¬ 
land, have consiructcd spc^l piers ,irtd Wiirc- 
lu)U 5 e!= for uja by shipping firms, Puiihcrmore 
New York is n great manufiiciunng center 
wilh nearly a million employees end provides 
y large consuming niiirket in the 13 mill ion in- 
babiianw of ihe ciiy and vlciiuiy. 

Chtm^es in Ports, \Vlien modern trade routes 
diifei from those of the past, fi port may lose 
its iniportunce. 'nitis Venice, once a highly tm- 
poMatil trading city, now is msigitificnnt as a 
port and hiis dwindled to liiiic nuire than n 
tourisi atirtiEiion. Bruges, great port and in- 
dustnid IOWT3 in the Middle .^ges, is unim- 
porttmt icniay. partly because large boats can¬ 
not use [he siticd shnJIow channel from tlie 
sea. In ixnuiiial dayit. Bristol :ind Plytmmih 
were leading Engllsii ports; wnli itie Industrial 
Revolution, new" ports like Liverpool. New- 
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castle, ujid Hull, whlcK Iron. m;i 1, jtnd 
rexnie regnjns in t-'oniral EnjiLmd. cxp*indei1 
fyivtcr Old ports, such ai Esteter lit sotllh^vcit 
Eng]jiid^ having ej^paiidiiig rndLisiri^s did 
noi advance rapidly siv rlio^s? ihiit nov^ stfvc 
I he rtevvcr b dustrroJized tegiems . An exdmptc 
from Ncti England b the city o^ New Hcd- 
fLiid which Tiimcd to ntanufacLure nftcr 

the decline of w^haling, for which it hcid been 
u leading seaport, 

Mtidern dredging machinery ninj cltnngc 
inlattd dlicv into seapofis when it is us^ed to 
eonstrucc ship canals bkt fhost I min Liver- 
pr*pl to Manche^tef and from Galveston Bav 
to HoLiSton, By dredging and buiidtno break- 
waters, poor naEurjl liiirtinr* have been made 
into sufe convenient intHkrn pi>rts where a 
natural haven Wixs lacking ,irid a rich hinter¬ 
land needed (in outlel A few -iTTiting mnny 
possible e.^ainplcs include ChorbourgT Caliuo» 
und [>akari 

OCIAH mnUSTRrES 

Cities in ancient Phiacntck and Greece con- 
mdkd onlj sfimlj ureas nf prixlticiivc soil 
suited for gruwlng ftw.d. Hence U found 
necessary to irnport gniin and other supplies. 
To pay foi tlic people turned to munu- 
fucrurmg. e^tchiinging cloih. glass, pottery, 
□nd meLilwarcs fur fiMxIsUilts nfiU raw mate- 
riuls avuilubie elsewhere. To iho^ diiitant and 
often undovclu^icd rcgtims the riiercliiints 
brought their cultiire along with iheir good^. 
Front such ^mull Iscginnings have grown ilie 
vast flee Is prescnrly for commerce; ttus 
will Sc described in Gfsuptci 22. Regions 
where ihc presence itf the ocean jHected dc- 
velLipmcni of cojstMil Industries are New Eng- 
limd. NonAuy, and ikrveral k^thcr ihut 

arc involved in tlwr hnhing industry. 

\rw [iHj'tiimir kS'lten [X^pidLilitin of a 
coasliil laml c^piiTifJv heyciin! (he IaniTs capac¬ 
ity to >Lipp7it its pciPple, tlicy niigniic etse- 
where, or Turn m manutLieturiiiE oi ihe sea_ 
Ftimtmg in New England was of"a suhsbrence 
type. .tJitl eve It in tlsc colonial jicriod vorm: 
lestdenLs tkitfied to ti-chingp home muniduc- 


In mcfdem times increased dfnh of ocean 
vessels compelled the binEding ol oiiiporis on 
deepr waiter ihsin avmbble al ilie sSic of the 
original pori. On rivm this may Ise down¬ 
stream from the old seaport li^cutcd upstream 
ST ihc former liead of ocean navigadon 71 ms 
Bremen has iis Bremerlia\en and Hamburg 
its Cu3£liuvejj, 

CcTMifiTtciioii of Jhc Suez and Piimima Ca- 
nai> shortened vonu; ixean trade routes and 
changed the relative importunec ol ccrtiiin 
seaports. Magislixmes tPunia .Arenas i on ihe 
Strait of Mage]Inn, and Pori Siunicy in Uie 
Falkland tsland^^ declmed when many ship'< 
uved the Paiiiiina Camil inHiexiii oF tbi; route 
around StPUili America, St. Fieletiu and Mau¬ 
ri tiu^i deeiined as pe>ri:v of call after the build¬ 
ing of Ihc Suez Gn the other hand, Aden. 
Port Said, Bombuy, Angeles, and Panama 

increased thetr commerce upon completion oj 
ihc c^mais. 


imes, and trade for a living EAccllem har- 
bOFb i Figure 3, ubcindxini limber for ship¬ 
ping, and available goods for export^ured 
fish, lumber, mm, and small tiiHmifactures— 
siimulaicd development ol shipjnng, tn (he 
IS^JOs, dipper ships, which were The Fastest 
sailing vessels known, were Iniilt in New Eng- 
bud and the Amertcan flag was seen in es'c-iy' 
fcireign ptirt The iiThcnMon of Sicani atid llic 
rronhnlkd boal was ad vantage us to Great 
Bn rain which had an irnporlam iron indiislrv. 
Tins brought a decline Jn niimbcE^ nl New 
England ifadiiig ^htp^. which were made of 
wotql jnd used ^all. New Engbndcr> a\^f en¬ 
tered I tic w haling industry ntiLl uniil the Civil 
War led ihc worhl 'm catclimg wtiales. Whiding 
declined whim the discovery of pcirolcuni 
broiighr dtnvn the price of wKak oil unJ the 
tipening of ihc U'csi oJTcred other opportunities 
for investment. 

.AVjntav+ At prcvenl the Nurw-egian^. onlv 
2 per cent nd whiwe Jnnd }> tilled ufid many 
vt wltiJin iherefnre lurnrd to the sea for their 
livlirg, donunalc whnlmg, caichmg ihc crea- 
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tmt$ inainJy in tlw iintiirclk (Figure 16- 
7 K Whtilc oil h for Miap ^irtd mur^ 
gurin^ white Ihc remdindct of Itic ciirirdSi h 
groinsd into 

Much of the worid^:5 caityilijf iriidt: h car- 
M by Norwcrgjun vessels, some of which 
riircly visil I lick liome prts . Norw^egiimi itre 
leaden. lOo. in lisfhng in wuiers of nortJiwcai- 
cm Europe. Sotne fish art used for food m 
Noi'wav bui large i^uiintities cur cs.poried^ ^- 
pccLiUy ro Spain and oihcr countries of South¬ 
ern Eiimp:- 

Thfl Fishing Indvitry. Tlie life ol the scu Etas 
been utilized by man for food anti oEliei mute- 
nals sinci; the dawn of history Cftyt pile^ of 
cliimshdb atong ttie shores of San HiifULisco 
[iaj and elsewhere show Indians and 
other primitive men depended on the sea lor 
food. PolyziE^inn^ living on tsbuds En the trop- 
icid “Si^mh Setvs^ depend greiitly on fish and 
other seafood to stjppknieni their dki of co¬ 
conuts. brcjid/rnlt, atid siuTehy roots. Al- 
LiioLigh fish are abundant in the Tropic Sr. the 
great nmiibers of dillcrent species of Ikh unr 
mure noticeable limn the numbers of any one 
^pcciei. 

Commercial Ihherles of the world are Id- 
cuted where fish find abunthmt fk:Mjd ^ usually 
phmkron L Usually the inJuslry is based on 
Ctmipajatii'cly tew species uf fish, prcscnii how¬ 
ever. in vu^t schools. Gene rally the ^hullow 
waitn, a tew liundied teet deep, on sub maxi nc 
blinks and conlinenml ^liclvcs in die cool leni- 
perute regions consUluie tlie Importiint fi^ihing 
nreas. Piifnitiyc people using cunoea or small 
boats mu^i he near their hsihifig grounds, but 
cuinincrcial fishertnen have greater mohilii) in 
their Ltrgc seaworthy vessels, Such fishing lioals 
permit vovuge^ of many liundreds nr oen thou- 
of nuic^v from koine ports to the bauksi or 
le^gions siiught. Frcrtch lis hetmen Iroiri 13 n s tuny 
regularly sail ftu summer fishing oil Icckmcl 
and to tjit Grand Biink> of Ncwfoundlund 
Ollier imponani fishing areas include Getirge^ 
bank and others ofi New Engbntk coa.<ital wa- 
front Culifoiiiia to Aluska, the 
Bank in She Notlh Sea, cmisi-s of Jiipan and 



f igure i6-7 Citnnm^miXt wh^Ung iiprrfit- 

Jfi(E2 vS e<mr o/ a^otifh G^vrgm tn A ftutrrik 
Hit/er.ir. Thi'. htirpWfi eim i-T mmatied f-ttmpku- 
%msU' vrt iitid ifiv wjerri has jt ^^l 

fow. i f^iwtDgruph^ tw^Wy £*/ dim Am^ncan 
Vfiiicifni t}f .Vaiural York.i 

Kiimcharkat the Sea of Okhoti^k, ami wsiterv 
near Norway and Icelnnd (Figure 23-1 i 

In the United Slates salmon arc among the 
m04E viilusiblc 6iti- Fhey are secured from the 
Columbiii River f Figure 23-3 k Puget Sound, 
and coastxl .^lasknn wfillers ThiJS ifiigraiory 
fish IS taken in va^i T 1 umtH:^^ as it ascentiv 
t fesh-walLT St mams to Fpawn ?nd rs i4ild fresti , 
ktixen. canned, nnd smoked. Seaitk, Belling¬ 
ham. Prmcc RuperL KeiohikanH and Juneau 
jrc centers for caitfling. freezing, and shipping 
salmon. 

When Gsli Jtre to be told fresh, many koinc 
poits of commcrciul fishermen are near imrge 
cities. GliTUcevEerp Bo^ioiiT ^ind New York arc 
impartani Eysicrn murkets for coJ, herring 
mackere!, hiiddock. and oiticr fish taken m 
I he open se^i. San Diego und Los A ngeles 
puck tunu < Figure 16-R), and Monierey cLins 
plkhyrd (dines"). Grimsby and Yar¬ 
mouth, England. Bergen. Trondheim, and 
Stavungcf, \urw5iy: Hstkoduie, fapan^ and 
Bresu Friince, ure uniong forciEn fishing cen¬ 
ters. Herring IS ilie most valuable fish canght 
otf the northern European coast. 

Often fishcrmcTi five along sterile coa-^iii of 
rtHik and sand wlicre the bud hiis few rc- 



suijfccs :ind mun of necessity depends on ttie 
sen for livctiiiood. rishinu is huitl djingerous 
ivork and only hardy and tes^irttrcefiil people 
succeed in the i^dt]^tIy, Fishermen are among 
the most capable sailors in lire wortdL Lint if 
recently, most tisli were caagfit from small 
saiJboats even in the stormy open Ailantie. At 
prevent mmorboais iind steam imwkrs arc 
used, or ai least an auxiliary engine is added 
ti> fielp the salfs, ITicse laiger ntodern boats 
are independent of the winds and are safer 
They carry cargoes of fish to market more 
quickly and regularly than sailing ships. Mod¬ 
em impros'ements in freezing and ^flipping 
fresh fish fillets to inland markets have aided 
the mdustry. 

Shnrg fiaheries miilnly produce lobsiers, 
crabs, clauis, and oysters, MaingordLi Bay, in 
Texas, anti the Mi^ssippi [>clts are centers 
of shrimp fisheries SballnA' estuaries and pro¬ 
tected coastal waters and lagoons arc favored 
homes for shellfish. Since the niunbcrs of these 
coastal species can be seriously depicted by 
OvcTfisIiitig, (ijc fisheries ure protected by 
closed seaMms, restriciions cm size of catch, 
and oilier conservuiion nicttsures. Also wmc 
shullow^ protected coastal waters ttiav be 
leased b)' individuals from the stale for the 
plunling and raising of oysters. Chesapeake 
Buy. Long Island Sound, Pugcl Sound, iind 
parts of flic Guff Coast .me imporluni in oys¬ 
ter culture In ihc United States, 

l/intw imuium frim the ttcetin. WhaJes. 
seals, iuf «;iK (really a sea Itoni. pearls, 
pearl shcH, and ambergris (Used in fjfie num- 
ufacture of pcriumes i are among other uveful 
sea producls t Figure Varimies nf je,v 

weed arc frequenth eaten and supply vitamins, 
and minerals in tite diet of the Japanese *ind 
muny other coastal people. 


Finrtre l(^S Pri-pariu)- lurw htr eunnltig fj* « 
»u«irm mtwicjp). Tht! fkh ^trr YtiU((h( /moi antt 
Uhr, H4rum pff'uirr-txn/h’it. ttnd Htteh-tt hrft>wr 
^hfgi piitcttf itt cifm, {l^hAtofiruph. rcu/rjf<'jy o/ 
lunu faundfitiOft unit Hpititrt^ P././, | 



Figure Fm JtW im vhorc FriHffjf iMlitndd. Alaska. iP^otQ- 

iintph hy F. tJ. Sch^tf^r, mtd t*y 4J/ fJ?. fh.h artfi nuhilift Scrv^ 


S^i h i>h^n m:idc bv snl^ir ev;ipra(it>n of 
suii water. Recently ollici mincruls sucti as 
bromine, il^c\ in eihyl have been re¬ 

covered fram the ocean. M 4 igiiesiufn+ a light 

ISLANDS 

Isbnds fonii an inU-resiing field for geo- 
grapfik- finely because their Isobilon by ^ut- 
ronnding w^^iier frtmi all ^>dicr Lind niEisses 
hfis tosrered devekipiiient of many peculiar 
planes., as well as llighiJei‘> birdv and oUier 
iMJditlcs. 

Tlic raoBv Ihoussnds of islands in lini W't^rkl 
mav he divided into ofTiihoi'C islujiiis* 

dose io comments with w^tueb ilicy niny have 

ni one time been connected, und remote 
unic inland^ k'lcnlud hundreds and even llsou- 
sjmds of miles from other bnds. IsolaTed occ- 
unic isltinds are mostly of *ypes volciimc 
^iiid corah Oceanic islands rarely contain vedi^ 
mentdry or crystal)ine TIte two mnin 

islands of New Zc^ilund. miles from 

Auntraliu^ are eiccptioas. .-^i one Time in the 
feniiHe past they iti^iy liuvc been connected 
with ?ome coniincnt 


meiHl b also extracted from ^ea water. Some¬ 
times pot34^h and icsdine arc prtHiuced from 
kelp or seaweed. 


Veleanie Islofid^. Viilcunic l.slands 3je built 
up from depths oF Ihe ^a, wliere vome ^one 
of fl^eaknc^,s in ihc earth > crU-it idliiwed hsvu 
erupiions to break foith ns submarine out- 
p: 3 UJings. until fmully The cirii|Uive mate rial 
formed cones above sea level and created is^ 
kndv. Great volcanoes m H.iwaii* two of 
which exceed I3 ><.mju fed above leveL 
have Iwn built up From oceanic dcptlis nearly 
Three mifci^ below the surface (Figure 22-l i 
Probably more than vO per cent of dre nunin- 
liiin mass of Hawaii is beJow sea levcL Vol- 
canL>es built of asti and puiiucc mny be 
c[tiECkly dcstfOved by WhJvc erosion, as in the 
case of the Bogoslof volcano in the Aleutu^n 

t si anils, wiiich has appeared jjnd disappeared 

the re^iill of eiupiions ajul croiion more 
ihan ofiiX in libiork ilme^, Volcanie 
conipo-scd even ol hiird lavii iiiuy aliirnutcly 
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Figure J6-J0 tif thf Afrtinx Ca)M the 

ttf}rthwtst f«i.Tf f)f yumtftti. T/Ux sTrtall iftumt vkiw 
foiHifti in n me/, tht heavy ftit'j jfl lore- 

firoutjit: rfffx Lpy rypi <ire haiarth jo 
lion, i 'rgfuinoif If f»/n'ly fvsunning /n gri}*v m the 
far ctifi of tht Cfl V- ( FphiJio^ruph . i 

he eniircly trimciiteJ by *avei, Then only a 
iubraarioc bank will be lcf( ai cvidcrtte I'hnt 
m ishuid ont’c ejiisicd. Many volcanic islands 
have greal dlfT^ on iheir whidw<iid sitics ns The 
result oF wave erosion 

Corqf tflends. Scji iinijiiali!, cnJietl corals, m- 
cIikIc liundreds of liilFerenl spi^cics, hui fnim 
ihc standpoint of island formnticjii, the rcef- 
fomiing corals nra most important. These 
nourish in iropiLml waters whose ivrriperiiTijrc 
inrely drop below 65' [■', where currciiEs bring 
supplinrs of frxnl to the animals, dftLl wlicrc 
depth does not cjtcecd 200 or 3U0 Feel. File 
Biihamns. Beniiudii, jjnd the Floridii Keys ate 
familiar csiimpJcs of coral islands | Figuftt 
Ift-tUl. 

In the Pacific curious i ingtike islatiefs, culltsl 
afiilU, have been huili hj Jime-secrenng am- 
maK, Charles Dam In believed rhiii coral 
Mtolta were fomitij when the volcano-studdiid 
tropical Pacific tindcnvcnt profircssivc sinking 
111 the oceanic floor on which the triouniain^ 
stood. Me thought that coral began as 
(ringine reefs along the dtorcs of volcanic 
cones and timt, u< tire cones ivmtk. the frinsing 
reefs bceume barrier reefs with a lagoon sep 


arating the land and Uic reef. Fimiily the 
volcimo sank bclnw die sea, hut the red had 
been built up j.s rapidly lu sinking occiimedi 
when die List land dis.ippjTcd, the reef was 
kfl Jis u narrow roughly circular island with a 
broad shallow Jagenm in iis cenicr 

Sir James Murray hefieved that ctiraJ aiofls 
resulted w'heti coral grew up to sea level From 
deposiis. bull! on any submuiinc bank Hind 
tfmi wind and waves then leaped up the coral 
siind a few ket high to nmkc the island. A 
t til healed volcano could caitily form a suitable 
biink. Corals grow only where tliev rcL'tivc 
toed easily from currents, which would L-pc oh 
the outside ot ii shallow bank, making gin Is¬ 
land of cireuiar shape. Olher scientists have 
fell digit some Uiolis are formed both ,ts 
Darwin and ns Murray suggested, with others 
perhaj^ created in -i still ditfereriT manner. In 
sijif. iiloILs Vary from a faw' tnile^ in diameter 
up fo nearly lil(l miles, and they arc com¬ 
monly of Dvuf shape. 

Whatever tlietr origin, coral atolls arc tisu- 
ally broken up into ;i number of ialels. Since 
tlie fund J,^ only a few feet ubt,ive sea level, 
sometimes waves minpJeteJy wash over it, The. 
ivririi of Waves nnd wind breaks ifie cciral iind 
iieaps the s.ind to form scanty will in which 
cnenmits and a tew othet plimis will urow 
The higoon and adjacent shiillow seas contain 
shellflslt. seaweed, arid many v.mettes of ftsli. 
All these arc used for LukJ by rhe mb.ibitants. 
w'ho live mosMy on the products of the coco¬ 
nut and what they tibtjiin from ihe sea. 

To the Polyntiians living m tile South Pd- 
eilk, the coconut is as imporiant its ihc date 
palm to thy Arab, Die iree [urnishe^ ihc (in- 
ber svfth which ilicy sup^iort their himses and 
butfd their canoes. Lcuves nre useful for 
dutch, for muking mats, and for foci. Cover¬ 
ing 0 J iJic nut.s is Used for tnakrng mars, sails, 
and eordrtgei tlie nut itself Itifnrshcs both 
fiwd and drink, 'fbe muai may be dned. and 
an ctlible ,ind otherwise useful oil may lie 
pte>scd froiti The dried prcxluet. culled ♦ii/iru. 
Fhc Iciily crown of bic coconut luay he used 
tor salad. arJ ittc sap niay be fcrmcnled for 
dnnUng purposes. 
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Off^hor^ ot* Continfintal Inlands. urc 

believed U) huve been si p:srt td itw udjacent 
cominettt^ ostc lime, They Imvc ^imiUir 
jifdDH and wildlife slilL Uir^ jslinltls ^itualed 
neitr prodlicTive suid dsvctc>ped mLiinh^nd^ aft 
favoniblv lucuicd for tarrying oo commerce. 
Inland mercliants edten 4 iet as niEddkmeit bo- 
iween miiinlkind |so^I^ and niarc distiml foreign 
regioDs. Great Britain and iapan Jsre ihc most 
jnifHjrtjni naiicin-j locnJed on olfshons is¬ 
lands near n populous conrinenr maTry re- 
?ujiireiss. Groat Britam IS well supplied with 
cyal and iron and duiinu ihe iiiJtcieentH century 
Jed ihe world In inductrml dev^elopmenl Proico 
ThMi from Irtviision le^^sencd los-^ i>f manpawor 
and de>itruction in war itnd pcnniited trasde it? 
develop in ore freely. 

Stniill islands near mainlands itfe usually 
part of (lie lerritory ot strong continental 
powers, since such hilaiids arc too small lo 
form seifnlefending nation^. However; a naval 
power burned me^ wcupk^ strategic iiilands 
near other cnuntries; Maita ctintriilied by ihe 
United Kinj£dojn is an esaniple. 

islands, especially where surroiiJ7dei;l by sw ifl 
eiicreuis, are diHicuU to escape from and m^iy 
be used i'or prison'^, like Alcutra^ in San Fran¬ 
cisco Hay^ 

Strategic hfandi^ EkciiUW: islands ^tre Iso- 
lated and may be the only !und within a ihou- 
sand mites or more, ihey may he of striiieglc 
and econonuc uupniiancc. Niivaf |x>w^cn value 
islands higlily for basc^ 4 ind fueling ^laiion^- 
Hawaii IB an excellent exumpJc ol animpotiani 
naval .md fueling iind <Eippi) at die 

cnyv^rTaxid.?! oJ ilic Norih Padlic tsIaiidTi il^o 
MTTve 115, bases for trum^v^eunie uirpianc 
ruiiies 'Ihus Amefican H"iircr:vfT iitili/c islands 
along louics between Saii Francisco and A^i- 
jlie pofL^, slops being made at \Valti-% 

Guam, jind Manila Flights Irom ihc Seaiilc- 
lactmui uiqH>rt to Japan arc UsualJy made 
W'itlmiit Biopji on a greai-cirdc route, aithougli 
some IlighU land in southern Alaska for re¬ 
fueling. On ifie route from Htmolulu to Au^- 
iFiilia, ancrufi use islands like Cunion. Fijii nnd 
bamoa. BomitiJa and the Azores ate island 


stops heiween Ntrw ^'ork and Lisbon and (cc- 
kruJ is used for refueling on the North Ailanlic 
air lime. Even tiny remote islxinds have high 
stiuicgic value since ihe developjmint of air- 
pkneii. 

When ocean commerce moved on smhng 
ship, Ihe Falkland Islands were a convenient 
refilling poim for ships ihul had a rough pas¬ 
sage around Cape Horn. For vessels carrying 
£CHJds in the trade between Europ and China, 
hlands like A^tv^ion and Si. Helena in the 
Adiintic and Msiuiitiiis and Reunion Jh the 
Indian Ckeaij wenc uH^fui sources of fresh ftHHl, 
wmer, and other stores. During Second World 
^‘ar. Ascension was develop'd into a major 
oirpLine base on die route 10 Africa^ 

Island-i King ofl u populous mainland arc 
often preferred 4$ ir^iding cenlers. since they 
are convenkm for a^cjc icing and res hipping 
goods- fmen both the msiirtland and more dii>- 
lans ports* Such a trade tenter h called im 
eattef^ir. Hong Kong and Singapore in Asia 
and London m England arc examples of island 
entrepots. 

kland yffi* ttecaiijie Of their isxitaiion, islsitich 
may pis^ss unique e.xwinples^ of plani and ani¬ 
mal life that haipc developed or srurviv'ed there. 
.AuBiraliiL island like in its iso Fa lion, presents 
un ouistiinding example of this, for The conii- 
nctU was separated Irom Asia when on[y 
nnirvtipials ipiuehc^l animals j exislcU and be¬ 
fore misfe conTpIexly nfgittiized carnivores and 
grazing niammab tike cattle or deer hud 
evolved Hence, cxccpi for a wild dog mtnej- 
duced by the Australian " bluekfellew." native 
Australian uninials were nil primitive like the 
kitng:irCH\ woaibaL touhi, und platypus, or 
duckbill, the last on ejsg-hiyhig ttUitncmiL 

Remote htnnd^ like Hawaii or New Zeahind 
and the msi/x of i^lcs belwacn these e.Krfenies 
m the Pacific coniained no niifive w^ild mutn- 
nulls except the biit, which couid fly, and the 
mt. which mjght be carried inudvcrtonily by 
PolvnesjAn sailors. Bird life, however* was 

i 

»ibumiant. 

Birth. Sometimes, before ihc atriviiJ of 
uiun and other enemies, targe birds ceaxcJ to 
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Figurt Fjtikclitt wtd ttirjiirtg 

idang i/jf* ifej^n cw%r <^/ PpfFi, iPhtHitgraph, ofUir- 
it^vy ij/ thr Amffittm \fmcHm of yoiurof lUsiory. 

Ih' iifier arriving at ftonid hland^ then ihcir 
wings iilJtvphicii rind they became hirtli of u 
lerreiirial, running type. The moEis of New 
Zc^bnd* emn sind caswv^arj of Australssi, the 
exiinci dodo of Mauritius, and tltc dinomis of 
MiidagitSfCitr arc examples, ^mc diving birds 
ifjor ai^i on isolared IsJands and inucccs^ible 
coiLSts til so lijive losi the power of flight When 
such islands are di^coveied by num. rhe hirds^ 
frotn whose fat hCKJies ;in oil can he extracted^ 
are so easily killed for this prod net tliaj they 
are greatly reduced m nuns her or i;ven extes- 
nsiniited, like die greai auk. The albatross and 
isiher birds thol obtiim ihcir living tfom Ihe 
sea commonly ne^it on ilse ground .ind seek 
rcmolc oceiinsc i^tands tor hrcedini; places 
Kurc find Liiysjin MamJs in Hawaii, and Wake 
Island are cxamplesh. Sometimes nesting 
proimds of birds are ndded by hunters seek¬ 
ing skms 3 nd fe^tthers The Guano fslirnds otT 
the coast of Peru and sosuc nihci islands serve 
xts nesting places tor Wgc numbers of birds 
(Figure 16-U I As has been menlionedL il 
%ueh bhmds are jirid the bird refuse acctimu- 
la lev and cult be mined the valuable feni- 
Wiot, guuno. If the clicnatc cd these blands 
were rainy» the guano would l>e wustunl nway. 

Mmnntiih (fnd repid^r. Man has c.iter- 
msnaicd sea ekphuntss und far seals along 
moitnlarLd eousts and those amruiiJs now survive 
only by using breeding grounds on tsobted 


islands. Diifcrefit species of sey elepltunt use 
Stiulli Georgia in itic Jwjutti Allantic .tnd fitck 
dalu{>c island of! Lower California, and fur 
■snk us^ the Prihilof Islands. A South Pacific 
fur ^ah once comiiinn on Ehe Juan Fernandez 
grc'Upj is now aimost extinct. 

In the Galapaco^^ Islands [ihe name rignifies 
‘"lonoise'' in Sp.tnish I, euch island has ju own 
species of huge land tortobe, but the veugaimi 
form h common u> the enttre group of islands, 
isobtion 4iecounE;s tof their different evolution. 
One island hyvlng five volcanoes, once sepa¬ 
rated by water but now joined, ha^ five species 
of tortoise. 

Various liziirds have sometimes been pre¬ 
served on islunds after dying out elsewhere 
A lizard found only on one small vokauic 
ifelund off the coast ul New^ Zeulund possesses 
lliree eyes for some time after birth, Mon dor 
lizards JO to 15 feet in length exist on one 
kUnd in (he East Indies. Lujgu lizards also 
tire found in ihc Galypagos Isliiiitk, One species 
of ihese IS fscagorng; others live only on land. 

Piunts^ Isabtod oceanic isbnds generally 
slum- few ^pcriei^ of pirintii, since not many 
lypes fcSin be carried tar over salt water. Winds 
and birds carry seeds of a few rvpes, and 
fewer still nniiy rloai. Nearly ever)' tropical 
Pac[Hc island has pandunu^ und CiX'ontU trrcs, 
but it k twilcved that viubiliry of the Ketd Is 
scum lovt in 'salt water and that ninsi iif these 
trees were carTlcd by Polynesian migrants and 
phinted on ncwJy discovered Isk-s. Some is¬ 
lands hav^ unique .species of plants, tike Aus- 
iruliu with its cuculypis. Norfolk TsLtnd with 
ils ''pine*'“ trcCp and Lord Howe UJantL wliidi 
supplies secd^ for growing indoors ihe common 
onmitenEul palm (fftmea 

Kumcin Relationships- IxtiluttOH and /nfulfh. 
Pe^iples i-Tfi 1^)1 aled islands dcvcinp cerrujn 
characieristics as the result of the^r environ¬ 
ment. Popnliiiion tends tow^urd unjJomitiv in 
lippearanee and culture becuu5te of repeuied 
interjnarrjiigc between Jnhabitamx. i"iee from 
cornyct with the outxiJe world and Ihe diseases 
epidemic there* is tun cl peoples ure heaithv. In 
the Pacific orcd I lie Polyncsiajis had no cofir 
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tiicious or infections hence tliej hnd 

Mc’^er developed iiny mini uni ly to s^uch siclt- 
ness. WlK-n diese isknders were hrouglil into 
contact wUh EuropciuiiN, iDiroduccd diseases 
like tutwrctiloiiis. influenJ^* smallpox, measles, 
iind blood infections carried off the people ut 
a shocking rnlc. The- population of the Mar* 
C[uesas Islands declined from os‘er liKMKMt to 
less than 3,0'W in a century and a half It is 
csilinated that since I KOtJ the native ppulsiiton 
of Polvnesia, Ausiraltu, 4 iniJ Melanesia has 
declined by .11 least thrce-fouiihs. Several hinh 
islands m the Mun^uevas jpoup and numcrou': 
low atolls has'e lost *JI native petiplc. Such 
jhockin]> decrease tn jiopuljiion is'as paiUy 
tile resull of ihc inability ot many natives to 
compete mccessfally wiih'thc newcomers «hosc 
culture was the stronger. 

Popufciihjrt UenxHy. With their limited 
spLice. islands tend toward ovi.*qiopul.itirtn if 
the hirth rale toniimics at a ntirnial iucrctisii 
and if rrecdom trom local wars, invasion, ^nd 
disease protects those btjrn from sudden deatll. 
Sonie islands have jb cxrraordmary density 
uf isopyl^iiiiin. t^ierip Rico tus almost its niitny 
people :ts the state of Washington, which is 
nearly twelve times larger, Biirbatlos suppiuts 
neaity 227.0(i«> people on only Ibrt sijtmre 
miles, a density of about 1.37il per stjimre 
luDe. Bermuda has 4tJ.00f.l people on onl) -2 
sijUiire mile*, part of which is wasteland, la.' 
maica’s 1.500.t>f)0 people liuvc only MitJ 
square miles, much of w-hich is roountainous. 
Hail) is also very moiintainaus, yet in its 
10,714 square miles over 3,liK).0tH) people 
{tirempi to earn u living. Another tettinrifahic 
cjumplc of large po pul alum is lava, which 
Iras over 50 ttiillioti people living on 51,1)00 
square miles of tugged terrain—a density of 
nearly l.WKl per square mile. AHhough the 
lavuncse Jiv^ by farming, population density 
is exceeded tittly hy that oi stfiutl industrial 
regions like Belgium or parts of l-.ng1and and 
the fertile lowlands m China, tmlb, or Egypt. 
Yet lava's population is inctcasing, though 
onlv iinremitung toil can wring a living from 
the limited areas cl modcralcK rich volcanic 
«>il and other uvuilabhr ifcsourccs. 


In Madeira and the Azores Ihe mmintains 
have been laboriously terraced to raise grapes, 
fruits, and other foodstuffs, farming b largely 
hiindwoik, and caiTicsl endeavor i> needed to 
earn a hvina Every available square foot of 
ground seems under cultivation 

Landless laborers un overpopulated islands 
niEiy sulTer from unemployrneni SomcLmes 
these agricultural laborers cinigi.ue lo bettcr- 
favxtred hinds An example is found in the 
tenii of thousands of Puerro Rteuns wliu hflvc 
migrated 10 New York City. Geocrntly labor 
from well-populated islimds is accustomed to 
work hard und cun surs’ivc strong competiiion, 
Thus Barhudi>s Negroes helped build ihe Pan- 
iuJia Ciiiial. Jamaica Negroes lielp cut sugar 
cunc in Cuba and some have emigrated to 
Great Britain. Fhousands of Fiiipinosi migrated 
10 Hawaii. 

/imial yurviviit. If islands are sterile, very 
siorat), rocky, or otherwise unutirnciive for 
huiiiitn habitation, they muy be left to those 
willing to ckc out an ex isle nee iherc, A> a 
rcstilt, old Ijinguagcv and cultures somdiittev 
endure there. Residentrs cif llic little Ai'iin Is- 
lands west of frelund speak almoist pure Ci.iclic. 
for example: tJtc Hebrides and other islands 
ofl the Scotiish coast support simllur remnants 
of original Scots, Bale uric liilunders speak Ltic 
purest (7iitalnn. 

RntJy of liveyttuk. SismetUiics man has 
devehtped new breeds of domcsiU: animaK nn 
fsoluicd islands. If fodder is in short supply, 
seiection produces small pomes rather than 
larg^ horses. Thus the Shetland pony devel¬ 
oped in the ShclJand Islands. In the same 
WB) the Ch.mnel IsJands hod littfo grass ;md 
nettled small tows th.it would furnish very 
rich milk, By relecfion, dairy itien on Jersey 
Island :ind Guernsey fsbnd developed I he 
d Jiffy breeds that be nr ihom: ti+vtrit^. 

Phinntiiom. Since nr€ readily 

reached bv iistjdeirn imd castty 

d(imin;iteil Ix^m ubroad heciiuiie Ljf re b lively 

ifnJigeniuii pnpuliitici4ijs, Uiey iife ofien 
chi>^en •yittiy (Of cisiefprised 

eJimute anti cither hieior> pf^uluciinn 

of murkciiible eT3nimi,xlkic^ Thun Cuba. Piierto 
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Rico. Tnnidiid. HuwoiJh Javji, the Philippines, 
the Fiji lsr<)jids. Mituritins povt nio^tr of 
ttie world's sugar cbldc Much cuciio Icckoh 
be^nsl comes from Sao Thome in ihe Gul[ of 
Guinea and from Trinidad. Coffee h «raivn 
irt Java and Puerki Rk'o^ lea in and 

Cejlon, rubber m IndoncT^la, cloves m Zan^i- 

SU MM A R Y 

The most Ltwiuf coAsl^ for commerce are those 
that hdve harbors and preduciive hinter¬ 

lands. Ports should have facililies for lijindlin^ 
j^ootls efficiendy and be advantajiCi-ninh located 
with rcfeience lo large pt^puhaitms. The hinier^ 
land ihDuld have iiderjiute irunspiTri^ition to dis- 
trihiite goods from »hrnad ,ind w ship commodi¬ 
ties readily ec^ ports and harho.^ Aa a rule, \ub- 
mcrgcm iiHer ^ktistacinry condldcns for 

development, sitwre iLuncrous tmleritiitium priL>. 
vide ejtcelJeni sites for hurhors^ Yi?l eten a 
coast with good harbors wLU wiklotti he vi^rted bv 
ships if the harbors, like ihou? tm the coast ii-l 
snutliern Chile, do lur rroin u^ual pjllis of oce^n 
Irade und fLieh prodiiciive runterlancls 

Fishing h Imponant Dlong fiiaay coasts, espe- 
ctally lhi>se ne^ir good nshjng grounds^ ct those 
where die lanU is infertile^ fLiggcd^ pr W]|h a cli- 
mnip coo ^verc lor sLicces^Tpl farming, m ui Ice^ 
land. Norv, ay* or Ncwkipndland. 

Since very early m huniLLri history, islands have 
served ihusc who I raid by vea- They made iKean 
travel easier hv providirig cnnvenieni lociitioni to 
replcmnh ItteJ and Foot! or lo repair ship^. Wiih 
islands jfid crnid!^ stqipmg?roincs airrn&s the 
«Hta, H ps>ssiH|e lo Irrivel gr£^l divtanors in 
small vfiveli. wjihonl Ihe risii accompjinymg 
long-divtancc voyagev In minJem rimes* hluTiik 
haW become inercasingfy itn porta nt slraiegically. 

O Uf ST IO N S 

Select one of the MIowLeim Lsland-t^ ami \Lafc 
tea^rrts lor \ia partkyjar ui^eluEridM: CVyFoii. Ekr- 
muda, Mall a 

+. Study fhe photogmph of ^ewait, H.C.* Fig¬ 
ure 12-!!l and altalyrc ihe advantage^ and dnad- 
vsaniage& iit ihik type o1 coj^iul ^etifenieni. 

J, What itfc devitvble chapactcri^iJcs of a hai- 
hor7 


bnr^ vfindla m Tahiti, ^nd cinvhona, the ^lurcc 
of qujntne, in Java. When mdtei^nous lobo: i^i 
msiiifTicicnl, mmiigtant woriccri are brou^l 
into planiy-lion iiihinch, these may become 
raciiil meldng pt>ii^ like Hnwai^ or have ivvn 
eommunkies living sep^tately, side by sk\c, an 
do the Fijians arid Indians^ (Hindus) in Fiji. 


In peaee. islands serv'^ Ifrst ui coaling srarion^ 
and then hailing places on transoccaHEc air 

foutesu in war, Islamic nitiy he strongly fori ill ed 
biistion^ during muriuine .md aerial confliet^ 

Trnniiriofi chcutict^r 4f <aarls 
Wovei rntd Ib^ir charoel*i 
CcKiii hn#i 

Submereent or drowned,. irrcguIjiT 
Emergeni, uiuuily rcgtilur 
Wave ctOaiod and depo^MJon 
Or^pin harbari 

Imponance ol h^nlcrLuid 
Roadsteads 

Coasts w ith pCKir hinterlands 
Detirabla charocterrstics of laourbiars 
Aids to navigation 
Choisgdt In iii«fiilneis of porh 
Ocenn friduiiri«s 

New FngNnd pnd Norway 
F'ishing: dL'ir'p-sca and shore 
Mmor prvxluct'i^ 

OHyliT aF <u:«iaFik iiloadt^ v^fcnnlc^ c^roE 
Ffnpa-Monl offiborA iilcmds 
Sljvle^lc Islondi 
lilond Hf* 

Hirdv, plants, etc, 

Hurrmn iclaJwndiip?i 


i. Niinic several impmv^nieiils by ivhkh mait 
uki-i fiavlgaikm idong cooMS. 

^ ^Mla( l y(ie of coasi WkNttd you enjs>y bir a va- 
c^irun"^ Wh)" 

6^ Why arc ulidt\ lound only in Itnv lalJIudes? 

Bv uienin; v[ an 4illai il neccu^ry hrtd where 
lijc follow ing isthuds are locutcU^ N'cwtcmtHlIand. 
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SidIVn Crcit, tcclarid. Tilt Facryes, Oki¬ 

nawa, RKckJcs, Forrnma. MadaEascar, T^J^nniinmi 
HawuLuCiiha, ^untutr;). 

S. ST^jiJy I he cbar^tcte r of each flf Jha fuMnwln|; 
coa$ra) J'ones, jirnJ undcrscofe rc^lom thiil 

txhibii the H^lum rtf a ^luhmcrg^nl Ore^ 

con, i>almaTin» Rivicra, Ftilopnnneiiiii. Brilt^h 
Cdumhi&H Mttlabur, Normiinify, C4iJAhriii. Flor- 
Vdn, Yiicatan. Amkan. t>ramirk, >Jofwa3V Lowe/ 
CftUCotntfl* Nova Sc4>iin, Miuihcm Chile, the 
Nelhediindv 

0 Which rtf the ubo^'E itibmergctK coasts have 
Alio have been nircctcU by ^laciuJ acispn? Whju is 
a lirttd? 
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hh Which Of ihfi abov^ skihitier^cnf coasts are 
uNiired cxictmvdj- as bni^^ fot ihc fishing indui- 
iry? 
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an cJtptTM of nnpomiKc for cucb: Houston, Du- 
luih, OprtrTO. TampisM>, Anlofa|C5iii, Nx^rvik. Sao 
Pflidrt 

/*> How has ihc gcoETJiphj of Jispai? favored 
I he develrtpmctil of oorntnercial ttshcries? 

/i. Where mosi important crtinmcrciul fish¬ 
eries IncaTcd in ihe MnrEhtm Hemisplwire'^ 

f4. What ifivcnrtLms have tfiven impohuncc lo 
remOTC oceanic islands m rcceni yc^rs'^ 
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Sfias cx'nstituic one cf <hc mosi importanr 
factors in |;uo^r3ptiy. Compared wiih iht ^hok 
voiLjiie of the earth, soils foroj but a smiill 
Mini fmiti a kw Inches to several feet in depth 
on the surfooc, yet tbU rtfatively thin Li^ptr 
prtHiuccs msiirty the ettUra fstod supply nt man, 
Warlike itiViiitfiims and peaceful niigiiiiioat 
havr (xcurntrl aJmosi Tiumhcrln.5 limes during 
human histoiy, sthen itian begar hi a search 
for areas Of Icrtilc stjd. Possession of u large 
areti of priDductlve soif Is it vei) advantageous 
factor which has TuvoreJ uriiwth of population 
and developicnt of many nstiotu. The west- 


$0 US 

Origin ef Soil. Soiis hav-c a very cotnpktt 
origin iind result fmm the interaction of 
muny difrerenl fuetors. One might list as most 
importuni ol these: the type of parent mute rial 

SO^ 


ward expansion of the tlnixed Stines was 
largely doininuied by the need and desire fot 
more fertile farmland. 

In the past, peoples and kingdoms have 
risen and Htreiried great imputtance in the eivj- 
lijwd world, only to decline in numbeni and 
influence, partly becaUfu: of careless destruction 
of soils by erosion, deforestalion. ovorgraring. 
and iiTiproper funning. Eaainptcs include pints 
of Syna and ceruiin other liinds ttenr the MinJi- 
lerruncun. its well as some worked-oui end 
eroded lands in the "OUl SoutfC ,md portions 
ol the luesi hills of nurlhtfru C'him. 


iiotn which the wit was formed. TamfnlL tern* 
pcruturie. and other cLiiiiutk iuriucfices, luitural 
vegetution. relief of the land, drainage, animal 
organisms living In tlw sol I, bacteriii, and fi- 
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niillVp Ihc IciLgtlj uf ikni^ tlurinK which ihc vari¬ 
ous futiorjt h;ivc Wiirkcil logetlt^er to crtii^c the 
soil covirr. Decay and (IHinxiegraiion of hiJilroefc 
furnish the original material of which aie 
nmite, Wciiihefed friigincnts, cit!kcf manile m K, 
(orm the taasiil from which develop 

residual which arc formed m plocc. Soil 
may abio be acrised Irom transportcii material 
deposited by running wdicr* glaciers, winds, 
jfid vtiivci. Residual soil changes vertically 
from ihc bedrock through broken miJiitle fiMjlc 
into the subsoil ami surface soil, hut n itans- 
poried soil may dtfTer emirely m ctiaruvter 
from tiie bedrock over which it lies. Dbviousfy* 
die originaJ character of soil w ill be deicrmirtcd 
by the materiai from which it is derived, bur 
odici Ligencics may eause a ^o\\ to change its 
original character ^0 greatly thut. after a long 
lime, similur soifs muj develop From entirely 
dilTcirenL bedrock or diflcreni ^»ot| ty pes devdop 
from similar bedrocL In geiicruL soils m 
which psirenS material dumin^ile'^ arc youthM: 
soils mnterblly modified by various^ agencies 
art maUire. 

Humid pnd Arid Soils. The most important 
factor afTcciing soil churacrcf b thni of climate. 
In well-dr«iined ground, there is steady down¬ 
ward ptrcolaJkm of water in areas of abundant 
prcdpitiition. This ground water c^intiiim a 
weak solution of carbon diojiidc^ obiiiincd 
from decoying orgunic material Such a solu¬ 
tion can disseise and CLury away linir and 
Ollier sails in the ground. Thus m a tegion \\i 
abundant rainfal] oTid good <1 ram age ihe soil 
becomes icuciinL In regions of ilcficieiii pre- 
ciphatiun the ruin water peneuates but a few 
feci underground. There lime and oilier salts 
disscilved in the water are depiHjted in 
when rhe water e\api>rr.i£s, building up <1 /.one 
of lime accnmiihULon from one to ^veral Feet 
bcneatli the surface, ^^'he^ present in a den-se 
layer, this /one may be called imrdpm and 
by the Spun lards itifjche 

A modern cl sissi Flection of divides I hem 

into ficdiiifers. Formed under humid cofidhions, 
and formed under arid iind ^miarid 

conditions. The word pediiller h derived from 


Ped for isoili Al for uluntinmii luid Fc for iron- 
Thesie cbcmECak arc characteristic of leached 
«otl£. Lime Lc^^lciuin carbon^lc) I 5 character- 
tstic of 3 rid soils. In the United State#, the line 
?epnfmriig pedalfcrv from pedixialv runv from 
norttiwcrstcTTi Mirmcsoiy to Corpus Cbri.viL 
Texas. East of thiij line, muturt soils <^ilhom 
exception are pedaltcr? formed under humid 
clknalic condidojis. West of ihe line, pedocals 
predomimtteT and [lediilferi occur only in die 
rainier jrcas, especially in the pjcifk Norlh- 
west. 


Soil HortxoAS and Maturity. Soils gCi through 
D senes of chjinges by which the oTiginul 
frestiU eiccumulated rock iiiaienal becomes 
sreativ aHcred. I his QmiJiy results in devclop- 
metii of fones, or liori/ons, in the soil, each 
having its c)wn characteristics and cjich diftcr- 
Ing markedly from (he unchunged miiterini 
bcncuth I Figure 17-1). When ihh stiige has 


!7-/ Siul pmftte {hyptnhen't-uh 
principal nad harKfifih ifevt-hrfHd ttmitr humid 
randiiioits. Nui ati honzopis <J(rf famd an uW siuf 


typis- 



isvi 

Lx^ ^jr^ni£dflbri» 

mj'itu'i Ueewnpoirt &J*ank 

m Biter with matanil 


Lj^n^OHKKt HlTlk 

TwrftlitijwsI Ofl^wfien tiDnamlS 


nptr-iZDO >n TTiSjir^TiMk 

loCirniulJttflft si idaWe miritrJrt pcE-Lirv 
vceuiEuilMHin MmdlUileffiiakHaii 

4 I 

rrMi4iiiediiiJ jQHB heranNS 


RxKi^tfthJtl. MOTtnav w^lhsring, 
&ftiCiyfiis fid 5r*wii nwlltf 


l.ruwlhBffld. urtdirajfini malifiai. irtNr 
tJBar« V 014 sadirfWni 
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been reached, »oil iik $iiid to have hHjiined 
maturity. Soil scicttlisu (pedoItjeTSTTS) call top¬ 
soil the A hoTiiton, subsoil the B honzon, and 
the slightly chunked niantle^rock ermlcrial Uw 
C horimn. Soils are classiQcU by the charaelCr 
ol these dilTcrent horizons: their composition 
and color, size of soil panicles or texture of 
soil m uteri ids—-sanii, loam, or clay—and struc- 
turei which depends upon arrangement ot soil 
particles. 

Soils that are waterlogged most of the your 
or impregnated vvilii altaJJ do not develop 
normui ciiaractcrlsties or profile of a ntatiire 
soil, since stagnant Wiiicr prevenis normal 
leaching and weathering. Neither do soils on 
steep slopes develop mature characteristics, be¬ 
cause excessive erosion removes the soil before 
i{ has a chuttce to aituin muiuritv. 

r 

of Pldhti and Animal Organ^Krtii an 
Sot). Natural vegetutbn ii antslhcr iniporiiini 

in soil rumiLiiinn. Wlitirc cliniutc fuvor^ 
gix>wth k>F tsiJi pttiirie grass and herbs, the 
abimdnnt srems^ leaves, and roots furnish rich 
humus which gives soils a dark color like those 
of the prairies of miaois. soU ul the Red River 
Valley, iind liic famous bJuck mjIIs in Te\as 
and Russia ViIri^>Ll^ anirnul orgiini^m^, Mich 
ui curThwermss. also live in soil and by their 
activities change dead vtEetahlc mutter rnro 
soluble nutfientj; for pfynt life- ftinhcrmore. 
eurrhworms hsive u tnatenal elleet on soil 
structure oi ^iggrcgiiEion of soil paiiicles, Bac- 
teriii, fungi, unJ other lower forms of life pro¬ 
duce nicrti iTTipurtiini cfTects U\ formiition of 
uiil by hdprng decay of organic matter^ devel¬ 
opment of humus^ and formation of ^Inble 
L'ompounds that plants tan use for food 

Leaver from hardwood fore^jts are ratficr 
reuddy meorporaicd In the ground by bactehal 
aciion niisJ ccneriilty prutlucc more poidut- 
tivc sod tlian dial which devdop^ on ground 
covered with c-unlf£-ft>Li^ ncrdEc feavo, which 
contain m> much pitch iti decuy readily and 
becc'nic incorpt.UijEed in >ab 

Life Histofy of SoiU SoiR pass through a life 
L)L-le. Tho5« which have been formed reeentlv 

■I 


:ire »iid to be m the stage uf mlLincy, Youthful 
soils are chazacterisUc of ilomlpLiliis und rec£nt 
clcposits ol bolh lava and volcanic ash, Such 
young soils, even in u rainy clijUjitc, are lilicly 
u» contain dtrsirahlc plant nutrients which iTi:ikc 
Them fertile, since the kaching action of perco¬ 
lating niin ^vater tias not hud time lo dissolve 
the soluble salts used by plants. Mature soils 
are those in which (he clTccis of talnfail, natu¬ 
ral vegctjiion, biotogical life, and other fuciorh 
liave tieveloped certain acquired churacieris- 
ties, rather than thoisc originally derived by 
the soil froin its parent Tnuicrial. Maiiire soil 
j$ in equilibrium with its environment, and 
hence is subject to i I tile natural channe, al¬ 
though many nialure soils have been modified 
Iwyond aU comprehension by human ucti\'itics. 
Since mature soils are end products of all the 
numerous fiiclors acting upon tbcTn, they occur 
mainiy on level plains and plaieuus. where 
crtision has smiftl [ippon:uiui> to disturb soil¬ 
forming processes, and rarely jn hilly or 
niountainaus regions where erosion is active. 
1 he aclQal lype of soil developed in such 
places depends ujwn all the factors Unit joined 
to produce the change and the time that 
elapsed while these factors were operative. 

Girfterally the A horizon is richest in or¬ 
ganic matter, since most roots and die greater 
pan of the humus are found there, along wiiii 
most of the organic life. Tliis normiiny gives 
the A horizon .i darlcr color than the B hori¬ 
zon (Figure 17-21. As humus decays, niirnics 
and poiiisli are released in a soluble form thal 
plants can use. Tlie A horizon is not alwuss 
fertile; for example, soil that is formed under 
the climatic condilinns supporting the conif¬ 
erous forests ot the Nurtliem Hemisphere 
tends to be lu leached that tlie lower pan of 
the A horizon con sis is iff a gmy sand lacking 
in fertility, TliN .101 1 was named podzot by the 
Russians, 

Texture and luucture, Importimt physical 
properties of so its arc texture and structure. 
These ii/tcci absorpiiun and reU'tnion iif wjlet 
and hence are faciors in gmwtli of ciups and 
naturul vegetation. 
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Soil lexiufe is cs.Tnecmed wilh siitc parti- 
cFcs c)t Ihii soil. Some Wils are largely course 
gravel nitid broken rock, whereas eubers, in 
order of increasing fineness of parlicks. cun- 
largely of sand. siU, or clay. Ciiar^e soils 
permit rnpid [fcrorjluiion of wakr* and genei- 
ally m dib case rhe naiuitil v^gcnitlor^ shoaid 
be of a droogliL-resiiiaiit nature. Exceptions 
occur when rain rail is excessive or where the 
water table b close to the surface. Fine soils 
me highly retentive of water, in the case oF 
cky to -stich A degree that diiring wet seasons 
plowing arid enftivating veil become diRicnli. 
Because of the large total of surface arcijs 
alTorded by fme pariictcs, silt and cby 
provide more accessible and exiensive ground 
water for plums than do gravd or sand. Mix¬ 
tures of fine and coarse materinls may form 
desirable soils; one of thew, called h 

formed from sand, ^iltp and clay. Very small 
particles of clay arc siuiietimcs $^3id to be of 
eolhiiduT size, but Lite icrni also indudes col¬ 
loids of organic oriein. Mixed with ihc nim- 
erah or rock pattkfe sire coUoitt* organic rc- 
nniiniip living nreanisms, wutef^ sind substances 
in splutioiit together these help ilelermmc ihe 
t ex lure and other characterijitics Of the soil 

Anoihcj imporLiint factor affecting pbnl 
grow ill is. avail ability of water in ihc soil. Soli 
texture helps to determine [icw readily plants 
can obtain ibis waiei S;inds^ silBp and clays 
differ in theit retention of water Iwcause of 
differences in the film kn&ion that holds ihe 
water to the soil particles. 

Air Is present in soil and is necessary for 
the grow th ot arganisms foitnmg humus from 
ruw vegetable mLUtcr; H also performs other 
functions to prepare the Food materials in soil 
for plants. Waicr may ^sccupj the openings 
between soil paiiiclcv. If it moves freely down¬ 
ward, it ciiUcd j^ravfUOiOtti^i Ttih feeds 
spiinits, wcll&, and artestafl flows. That wJiich 
h held in itmull openings ts called capillary 
U'u/cr and i$ Uis diief source of supply lor 
plants Since capillary water may evaporare. 
Its fctenlion for use by crop H the l!>asis for 
^^dry-fLirming ' mclhod^. Water ihut tighUy 
Itcres to soil particles h called hy^roi'i-afne 



Fif^nre i7-2 Ro(oi rai (n the Fnfm Verdt\ Itilht 
xoHthen} Cuhfornm^ ^ho tiring thf sharp coniriOf 

bcimen heclrffck (C Iwnzcfn} tutd rcsttiml sod 
^ I Utmzon}. frs ibis the B homori is almo,u 
rHtirt'h The short^j^rass vCf^ck^fton caeer 

of f/ipitf hilfy it rvpji-’HJ of tht drier poris thi 
Medhi-rcimran ritmaur fnndi\ {Phatoj^rttph hy 

and has negligibk movement in the ground. 

Struct arc k the arrangement of soil particles; 
h alTccis the pCActfuiion and movement of 
water and nvuibbility of ^oil niHricnts to 
planu. In a good soil structure the parities 
are jnined to form grytiules or [locculo ihul 
favor the necessary drcuhiiion of air and 
water. Grunutes niay thoniselves be arninged 
In viiriijus ways. Soil ^^tmetures may be granu¬ 
lar, cruTilb^ columnar prUnuitit:. plat), or It- 
regular; angular. Frugtnciital maieriu). Soil 
^liuciure 5 .tiHcd for pkni growth may be in¬ 
jured by w rong methods of tillage, by exhau-^ 
tion of huTtnis ^md liitic. and by other Gibuses. 
The pore space of a w'cll-aggregaied liMim sin I 
is A5 to 5U pr cent, ^^ hcr^ this pore s^pace 
htis been reduced by cultivation and m other 
wuy^i the entrance and movement of air and 
water arc limited and the soil muy tben t>ecome 
demiC, thus reducing crop produclion. Loxs of 
humu^ following coniinuous cTOpping and fail¬ 
ure to return crop residues to the s^itl Ire- 
ijuonlly results m serious detcriofation of soil 
struct are. An example is found on farms where 
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wheat has been grown cantinuoiislj imd ihe 
Ntraw removed or burned. This often allows 
the drifting anti htowtng away Of soil particles 
because of lack of humus. Humus sen'es to 
fioUl the soil in weU-uggregated fomi and helps 
to prevent erosion. Punii systems should Iv 
oriented tou ard riiiMntaintng dt-sireil soil sitnc- 
lure. 

Cohr of soil is a minor characteristic lhal 
helps to indicate soil origin and fertility f Figure 
i70). The blackness of soil usuallv is rn pro¬ 
portion to ilic humus content, produced bv 
organisms from decaying plant mate rial. Red 
and yellow colors reflcei the presence of min- 
ernU. ttfually iron in bome ffirm, Reddish- 
colored lutcrite is u eommon tiopical soil re¬ 
sulting from rapid osicUition processes, leaish- 
ing of otlKrr minerals faster than non. and 
lack of organic matter ihiit tnsccis and agents 
of decay rapidly destroy. Ught-colored soils 
may be tfic result of leaching in cool rainy 
climaiei. Other tight-gray—colored sojfs occur 
in desctti where scarcity of plant life means 
ihai humus is unavattable. Some desert soils 
contain an excess of alkaline salts, which in¬ 
hibit the growth of niocl vegetation Excess 
alkali also injures soil slniciuie to un extent 
■flat farming Is imndicapped. 

Soil Types in Ihe United Stoles, fn the 
United States there exist thousands of ditTcamr 
MsJI types having churactensties by which they 
cun distingtiished from each other. The out- 
Nt.iRding mature soil groups m tins country, 
however, can be reduced to eight tFiirurc 
17-4) Those formed under humid conditions, 
the pcdalfcrs or nun-lime-uocu ululating soils. 


an? the pudztils. gray-brown forest soils, red¬ 
ye IJow forest soils, und the prairie soils. The 
icmJing typev of pedoenh formed outside the 
forested areas are the hlstck ctirth, diirk-browu 
earth, iighl-brown eonh, and ihe gray desert 
soils. Other soils are unditTcrentsated types of 
the mountiuitous regions, swampy areas, ^tnd 
the Sand hills of Nebraska and siiniliir areas. 
DilTcrent phusev of (|te soij types are reoog- 
naed, depending on leaitunf, structure, and 
cbemicul composition, especially whether they 
are linie-accumubtlng ipcdoealsi or non-lime- 
iiccumubting (pcdalfers). 

The Ptdelfersr non-lime-nceumufoling Typas. 
Podtoh are badly leeched soils thus develop 
lypically in l^i^r^s of northern Michigan, north- 
era \Vi^icunsin, noiihcusicrn Minne,stit:i, and 
niirthctn .Maine, femewhat sirrulur soils are 
jds*> developed on pt-rvloiis gravels and sandy 
deposit* in rainier parts of I lie Pacific Sodlw 
west. The largest extent Of podzol st>iJ up- 
peura as a broad belt occupied by ihc taiga of 
Norriiern Eurofie, Asia, and S’orfh Amctica, 
pod/obi general ly dcv'ctop under u cover of 
conifers, f liey arc sti fhoroiighlv fiMched that 
Jheir resulting fow fimilify nttikes them unal- 
traclive lt>r tatTriing. 7tic lopjioD (A horizon) 
has lost most of the sellable plant niiirknts; 
the subsoil 1 13 htJdzonK although iikso bw 
m leriiliiy, may actually be more fertile (Figure 
17-5.^J. \gficulture is usually of slight im- 
portunce In regions with podzols: lumbering, 
fishing, (rapping, or mining are ihe muin in- 
dmtriM, Purm crops arc often of a subsistence 
diaracfer for lucuJ coiuiurtpliun; (Jicy include 
Ofliv, baiky, rye. potaiocx, and rocu vcgctuWes. 
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Since hay can usuxitlv be gr^^wii wUti some 
success, ex pons coming Inmi (he fjmis may 
ccasist largely of dairy proiliicts. Many farm¬ 
ers, imahk to Wilke an adwjuytc living on 
podzolic soils, have ohnndoned iheit fiimiy untl 
deserted large arcaii once cleared fof culliva- 
lion, as in pans of nonhem Michigan. 

GrjvJirifwn {t^rt;x^ toil littS developed hi 
tjiiny midbtltudes, wjicre ihe principid trees 
coRiiisted of broJiddeaved species These for¬ 
est soils cover the northeastern l.’nitcd Si Dies 
cast of the prairies from the Ozarks and wMih- 
ern Wisconsin to Virginia and so in hem New 
bn gland. This soil group Jias a lower add con- 
rem than pody.o]s. is less leactied, and can 
l euiin u'aiei be tier. TTie soil is reasonabty high 
in huntus, and the A horizon is brfiwn in cotor. 
with the B horizon of lighter color ard rather 
enmpact siuiicltlrc (Rgure \V'hcn care 

is Used in eidiivntioti. gtay-brfiwn stiiU Jie 
productive und easily iiUed. I^Kcept in regions 
ton rugged for farming, most of these ^oils 


hiive been cleared of forests und turned into 
productive fambnif By rotation of crops, 
their ferrititj can be maintainedH especially 
where ii crop of clover is plowed under every 
Ihree or roui years. A large variety of crop 
is niised on these soils, Crom wheut. corn, smalt 
and large fruih iuid tobacco, to fodder crop 
for livestovii. 

Ritd anti yrlhw fomt utilt are character¬ 
istic of the southeustem United Stales and have 
developed undet rather high rainlall condi¬ 
tions, long growing seasons, and hot suinmcrs. 
Various species of pine trees form (he dominant 
native vegclaiion, but oaks and otlicr hard¬ 
woods fre^jucmly occur, in gvjwraj ilic soils 
show evidence of Lonsiderablc leaciilng, Mnce 
winters nn: too mild fuf freezing the ground ntid 
ground-water percolation coiiriiiues throughout 
the year. The yellowish phiutc is especially 
leached. 1 ‘liis sod (s developed in a riiiiiy cli- 
111 me and long growing season under a vegeia- 
ijrm cover of souiJicrn pines and hardwoods. 
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Fi^uu' /7-5 Txpt'i tif mi) prcfihM. 


Thr redckf ^ails are mare offefi ^Nvcudutcd 
with dectduuu^ iiees. Thes^ >oib are curtly 
cultivutedi hut feniJity t<i Iriw' ,^d poor prac¬ 
tices may soon eiUiuiisi their prodciclivityt as 
large areas of abandoned farnjbnd in the 
Soutli attest. Hy application of chemical fer¬ 
tilizers, specialty crop^* like Iraits and vegeta¬ 
bles for tise N^prrltem market ji; wdl m LoUnn 
or tobstcco arc Hmietimcs raised even on the 
ptHii soil, rhe ^oulh is at very brge coiiiiufncr 
ot commerdal lerTilizer. Pmductioii of peij- 
nofs, Held and olher legumes in roiation 
with crops that exhaust the soil has also proved 
-Klviinlagcous to SouUjern ugricuhure ^"ide- 
spreud changes in thi: furni eeotioniy of tite 
South lire demunstraiing thni productiviry of 
yelkiw and red j^oih ean be improved 

Where culiivuied fields are \.m hilly,, heavy 
tninlall causes rery destructive gullying and 
^hcet erosion on aresis ot fighi yelfqw to red 
soil Better cultivation practices urtiJ a scicfitifie 
crop-FotuLioti svf^tein are hcitig u^ed ki hu'dd 
up mdjiy i>l UiW ioils. in miui) f\ins of tiw 
Siiuth espechilly or* sloping lafuJ* pasiurc^ jiml 
plumed gruvses for livevio^^k are re placing low 
CTV\H in ureas <^if depleted soils. 

LxUcriUt: Hfih, tn the tropics, a dctplv 


weathered reddiNh ^oil develops under condi' 
trons of Ixtu^y riiinfjli high temperatures, and 
dense forest growth t Figure I7-5CJ. These 
soib. called hieme$. churaetcrize the tropics 
and are generally of knv fisnility because of 
excessive leaching. Some forest soils In tlw 
soiJthea^terfi United Stales rcficmhlc luieriies 
jnd Jtia) be termed bleriiic. Late rites consist 
largely oF aluriimuiri and Iron oxide^^ which 
liiivt iicciiinubted,^ nnd these ^ili are i^ed in 
color because of high iron content. 

Uraj.iL ceniral Africa. jhU southeastem Asia 
luive large ureas of bterite soils, re<juirin| ex¬ 
tensive use oi IcrtUi/ers lo inmntaln good Cftip 
if they are u?w:d for agrkuUure. Some 
hiteriiic Koib Jomied ffoni volcanic ntiileriul^ 
are comparuitvcl) fertile becau^ commuing 
decniy of the bvsis restores the minerals needed 
by plafii life. This is the case In parts of Bawall 
and in Javn. 

Fnatir suti. Among Uve mtal iertik suiB 
forrued under humid condirinrv^ arc \\\mt diN 
vekipcd on nearly kve) grassy ptuins .md 
slightly r^Hing pruiritr?! of rilinnb, Iowa, atid 
aiijuceni humid prairie reginits. BLick prairie 
!«oil> afe rich in hinnus. letentive of moisture, 
deep, and produclive^ and by mcuJii of crop 
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lOtadoD iind pfcvcn:>o« of crosum. their fertil- 
itv can be maijitiiined iilniosi mderinitety, 
fhtfse ibep rich prairie earth soils air nmoiiE 
ihc most fcjtik fannbitds In Amcfitia, The 
Com Iklt in piifi Lintl much ol the '^Xmier 
WhesiT He\t occupy land coveted with tills ^oU 
'jmup The large fiirmins pnpuJaiion that this 
y^iiE "iuppom ts Eurlber evidence of iis fertility. 
Nhiniire froni the large nuniHer of farm am- 
n I ills milled constitutes air intpo riant elcriient 
in mniniumtnE femliiy 

Bbek prairie soils of Texa? and Oklpihuma 
are the mosi: lUtpirtant cotton lands of those 
two stiitcs and produce ns ore fhan double ihc 
jfdd pel acre of the leached yellow and red 
Aoi! of the coasiaf pluirv. Certain youTliful soils 
nv the flixidpbins and delta of die Vuzoo and 
Mississippi Rivets lire deep and highly feriilei 
since athiviui materials of which thsiy are com¬ 
posed are too recefii in origin lo have tiered 
leacliing; tiencc they still tiave greai productive 
capacity. Thtsse in the famous "Blaclv Belt" of 
\bbiimpi and Mississippi are residual, how- 
cveti tmd owe their excellence i4> underlying 
lirue&ionc from which tfiey were formed 

Pedecats: Llitie-qccumulflUng SoM Typai. 

,smJ or the black earth is among 
the most productive gniin land in use by mun. 
These soils devcliiip on prairies hioirig ade- 
hut noi excessive ramfulU where nuiural 
condttior^s favor grijwth of gras^ rather ilnm 
trees (Figure il-5Dh Such soils belong with 
the i^einiiirid pedocal type bccauije they pob- 
sess a zone of carbOilUtc uccuinuluiion a few 
feci bclou the surface tjf rhe ground t^licmo- 
z£fii soil^ in Russia often huve a thickness of 
hi^m 4 to feet lopsoii extending over 
|jirgt‘ afcus- fn ihe United States, the hluck 
pcirtion of the jtoil ts UsusilJj only fmiu 1 2 

feci m ihitkness. These cherno/^^m^^ tvctii 
in a xeme Oiicndiiig from The Red River \ alley 
Ifi wcsiern MinnesOiu and exstem North Da¬ 
kota southward tliroudi Kunsais and central 
lexoi I hcy uUi ixx-ur m ihe l ur West and 
iiidiidc the excdleiit Puloa^c solI 4a casicrn 
^Vaihtngton and adjacent rfigions uiicU loi 
wheul ptoducrEon. 


Formerly devoted to iiveiiloffc, chernozein 
soils have proved >o gs:)od for wheoi and oihci 
grams ihat farmers have usually replaced 
jiiocknicn. and former grilling land hns been 
changed iniLi productive farms Crops naiurally 
vary with the length ol the gro^Aing season. On 
rhe Greur Pliiins, spring wheal 4:K:cupie< the 
black soik of I he Dakotas, w hercair winter 
wheal IS the principal crop for such lands m 
Nebraska and Kansjis. wiih winter wheat, ^op 
and cotton in Okhilioma and Texas. 
nro^iH Adjoining the.cherno- 

pein where preeipItuEion is less and lafl 

prairie grasses are replaced by short grstss and 
htmeh grujvs, occur The brown earth soih which 
have both dark or reddiih-brown .md lighl- 
brown phases. These sorlss tJCLUpy^ most of 
etesrern Montana and western puns of ihe Da¬ 
kotas and Kansas os tiir south tis Oklahoma 
iind ihc "punhandle" of Texu^, They also oc¬ 
cur m rhtwic parts of the Columbb BusJn be¬ 
tween the Cascade^ .and Rocky MtHuitains in 
iiTvus having a precipitation of about HMo 15 
inches unnuaUvr soils onginalty sup- 

piuied short grasses and m a siate of nature 
alfordcd excel Lent iiruzing for caitle and sheep. 
When first culiivaicd^ crops of uhcai ore geo* 
cniHv succc-vifut on Itgli!“brown but the 
humus thsil hinda the soil panicles is scon ex¬ 
hausted, and then in dry ^^cuson^ the still nm\ 
drifr nwav wiih the w ind. Once it common 
practice TO burn off straw nftcr hurve:?;! to rtnike 
plow mg r^asier. but ill is is now seldom done 
beciiiise ii was Jutind that plowing under the 
wheal Aiuhblc help^ to niitiniaJn humus needed 
by llie soil This and utlier iJnprnved incihods 
of tilinge have recbinieil iiiucli of the '‘blow 
Umd^ on these light soib i Figure 17'W i. 

iJta\ £tt'%en w/d. Tliiis generally develops 
on less ihan 10 mclics ut rainfyll and is gray 
becau>iC of lack liumus nuitcruils (Figure 
17 - 5 f:), ITie iX'ue hme accuuiuK.itjon is thick 
and ncaicf the siiTfacv ihaii in liie case ut 
litihi^brtnvji and bliick |jediiL'id soils t.Jnly un* 
tier exceptional circtinislaiices enn giuy dcseil 
he cultivylcd fnr wheal and oilict crops 
W'UEiout irngiiLiE^ir, and atEcenprs to larm siicb 
ofcjs tEiive luiiversally resulted eii failure, as is 
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tfvidcni From rhe m;iny iihiiHd^^ncd fiirms on 
the gf;iY soil qf souih ccfitfLil Orer^on, wiiith- 
em Idalio, iJtid ihe dricsi: pan of the Columbin 
Basin in WjshmgEon. 

Dc^n sods. Utqugb lo\^‘ in humus. Iiavc nui 
Is ad mui’ln i;d Jh^ ^lubk Siilis Icaulicd by fj^in 
VfiitcT: desert soils rniiy, there fore. Iicijomc veiy 
prodtictive when irrigrcited. Wrihom irrigalif.m^ 
Lhe depefidcnce is on gr^izing. jnd on)? 
a few sfO(:t;nien con be supported f^ince the 
herds cart obtain forage Ironi sparse vegeta- 
lion onlv tl iLiTgc areas per animaJ are livailn- 
i>lc. Oficn 4B to 80 oEfcs per arc re- 
tjuiTcd in dry-land areas, in contrast lu several 
<iTtimals to tlie acre on a wc!J'w;itcred meadow' 
(fi the humid eastern United Slates. 

UMJEratfon of Soli. AJEhough in the Untied 
States oaJv about onc-siiih of the labai lorcc 
engaged In agricuJiure bec-ituse of ntecha- 
rtit^atkin of faiming, ilic prd(:iorti 0 [| of fariwers 
ri'^s to aNt-ul 80 per cent in many nonindus- 
trializcd couniriGs. In the aggregate, rnoro o( 
the world’s people directiy depend for a Jjvmg 
on agriculture: ihim fin any other indtuiiry* so 
u>£e of soils For fnirnirtg is most signlltcanl. 
PrO|5ej- liEnd uliimitiun retjuircs selection ol 
cfl^pf^ best adapted to difleieiit devoltip- 

mem ol fanning melhodi! to mainiuin pcxluc- 
tivertess ii| bnd Eor iigricuhtprc^ and handling 
of grazing and forest lend so that these re¬ 
sources are HUT quickly deptetedn 

The pliijus best fui an) given sot of geo- 
graphic furiars truiy be lieieriTiined by experi¬ 
ment a Lii^n with muny lypc^i of plants in various 
soils Bnd binder dinenrirt dim a lie conditions. 
Stimehnics new plan Is de veloped b y phinl- 
breeding experinienls provide impr[>ved vjiriie- 
ties t>eltcr adapted to conditions lh»m arty 
previously available. Ol course, under certain 
mallei condiuons. It may pay to raise a crop 
in jueas not liJcallv !^ai[Ci3 lor its product!Lid. 
as in the cose of berrte^ adil vcgeiablcv that 
are grown near iarge cilieit whcfc liicy can be 
marketed 4i a piolt! Sume iLiniaioev and othm 
s<irti- id produce grown in huthsuiM:'. near 
cit) markets inuring winter Some nations, 
greatly in need of a paricculur crop s-uch as 


viJgitr heels, may irj lo stimulate uiieconanuc 
production by high protective turiffs on im- 
p.>rts, payment of bonuses» or sumc other form 
Qt subsidy. 

Sell Mdinlenance. PJunts^ ^eeme nuncrah Foi 

ihclr growth from the aoih Steady pLiniing of 
any u^iple crop year after year exhausts 
mitdcrd^ and rcsidts in decreased cn^^p yields. 
Tiunigh rotating crops usually helps tempo- 
rani y since diiTercnt plants have somewhat dif- 
(ereni food reqairements* uiumately most soils 
become so depleted by siendy cropping thm 
yields decrease. Then farming becomes un- 
pro fitable artii farms may be abandoned. 

The Soil CcraserviUion Service estimates, that 
erosion on if loping lands takes avvay fertility 
elements five lo twenty limes faster than de¬ 
pletion by cropping. With change in the farni 
system^ soil feriilliy can be Tnninlained and 
even increased Co runic r dal Icjlilizci may be 
added to enrich ^ul and increase crop yields-. 
Thi5 is pmciicjablc only when greater ouiput 
brin|?v a return ec|uiil to or above the cost ot 
fertilizer, since most staples tnu&i at low 
prices. Anirtial manure, wqq^ ashes, 
dues, and other urgitnic wai^tetv add nccJiHil 
nutrtcutH to soils Crop miationi should include 
gtten miinurc and nieadow containing such 
legume? a^ oJfalb and clover, wiiieh have 
nitrogen'iTxing bau'teriii on ihcir roots and thus 
improve the soil wtiilc pfoduemg useiul fod¬ 
der and food crops. 

Because ddlefcnl nioils require dirTcrent 
handlings the successful faitiier muit [UiieniiR- 
caSly study liifS voil and manage >iid and watci 
in a way thul will produce a i.?ifiifortable living 
while maul twining soil terttlity foi u se by fu- 
tuie generations Reckless exploitation of soil 
by dcpEeiiiig. cropping, and erosion. Eollowcd 
by land abamiunnient and tocaJ depopuLkiioo 
must cease d the United Smies 1-^ to remain 
j grciu and pmsptrsnis naiion. since wiils Lire 
(he mmi ftmdumeiiuil resotifte of our hind. 

Land and Naiiannl Bevelupm^nt. To control 
constderiible area.s lA prodiiclivc land yn 
obvious advaniiiee for itnv nutian. Aithoti^^h 



.?/5 iOMS tOM COH^ikSfAMOH 


sonifi couniri^ now iiii|)t'ir| niticb of Their 

puyjjif tor rhi-vi] by profit s fmim irsidc 
iinJ inJu&try , in miitiy cxises m nrea nt fertile 
Utiid ihc nucleu* iiround which such (lii- 
lioiTii grew and m which its people developed 
their culture. The Paris Busin ir France, tite 
lowlunds o1 Great Briluin, Ihe rccluimed maril^ 
lunil of the Netherlands, and Ihc Po V;illey in 
norUiern ftaly nre among many examples froni 
the countries' of Europe, Although the United 
States expanded westward From the sinny hills 
rtf New England ,ind sandy tidewater \']rgiom. 
the heart of tfie country (s situated In the fer- 


lilc Middle West which has great blocks of 
gi.md soil in 0 humid region wtiere ihe growing 
sctison is lon^ enough lor wheat, corn, and 
many sHher cftips. 

About 4 billion acres of mable land art 
av-tiilablc now to the world’s farmers, although 
pan of it Is only of poor to medium cjuatity. 
The world pjpulation is more thun 2.5 billion; 
less thiin 2 ucres of dlled hind are available 
for the support srf one ixtrson. Tlic need to 
maintain soil fertility and prevent erosion and 
other causes of soil depletion is apparent if 
the people of the world art to he fed. 


soil CONSERVAnoN 


Soil Erosion. Conservation of soils is rtcfig- 
nized ux et^ntiul to the niiiimennnce of 
standards of living and cultui'e in wny region 
whose economy is hased on fanning. ^Vhere 
through curetessness and neglect, soil has been 
allowed to wash away, as in some areas iribu- 
(ary to the Yellow River in Chinit. sceikms 
once densely peopled are depopulated and in 
almost a desert condition. Even in rhe United 
Stales, where farming has been carried on a 
comparatively short time, it Is estimated that 
50 million acres of land have been so badly 


washed thal they have become of negligible 
use for agriculture. Ncuriy 100 niUlicm acres 
more have stilfered severe djimage from ero¬ 
sion. This is especial!} imporlanl, since it re¬ 
quires many j ears (or soil to be ichubilitated 
utter serious abuse. 

Forms *f Erosisn. The agents of soil erosion 
rife ehielly running wtiier and the wind. Ero¬ 
sion of Hii) hj ranaing water talies several 
forms, among them; sheet eri»sion. gullying, 
imd I literal erosion by slTeams. Sheet erosion. 


Fifttitf J7^6 Typii'iif ilitrct 
rN»il0n on noflAtm libifio 
hurmtti-ovtr ft>mi tioitlsi, 
fhn imfrFX'fectftf .loff wmltfi 
rfipttt}y. fte/priwftiHort oiul 
fiftins n/aJinji wottUi rrstaht^ 
lilF tnidty htirned oreux. 
iFHo[v\{ftiph. trtii/ftjy of the 
t. -S St*ll Cnmrrfatiiitt Strv- 
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I'jijirrif i7-7 Se^rre n’iisfmn;; in whitr^^whtaf hmi 
in tiHfitiifiii €>/ r/rr fihir SFi>iiifimn\ oF Onff^on. 
A 4H-ftinif imm a 40-iirfe drabm^e urta t^n 

i 5 fvj i€'Ht Kk?fi‘ <rui ifii% )iijUy ^ ^vx nW /5 /t-yr 

tivf/f. I i, G, iuntt':!. rtiuf(fj>' 

ihr L .S. SrAt CoitJtfrvafiatj 

Ehcr rtpea(ed removul of a itun l;iver of soil 
from the top of die gritund. fcscmbl« the 
skimming of irrcuin fmiii a p,in of milk, since 
the ncliest soil h lAsunlly on the iiirlace < Fig¬ 
ure 17-6 i Sheet erosion h imsJdiocs, for mosr 
farmers hrirdt)' ncaliiu: tb+il their fields are being 
damaged Cnillj erosion results from rimofT in 
niyriadp> of 1 title drainaije chaimeis 0ml tinHc 
and llaM-lly ^c^ir a deep gully; by grov^ing 
hc,kdv.urd. Ihis miiy so divide 4 lieW thiit tillage 
h dilTECuh (FiguTe 17-7r Sireamv often de¬ 
stroy fiirniland by lijieruf erosion, Wp^hicb trn- 
dermmes bunks :^nd allows xnl lu slide tnro 
the water. In nines ot flood, ^ river like ihe 
Misisouri may destroy half a cornficrd yt □ 
stroke 

Wind erosion usupJly begins when soils in 

dry regions like ihrr Cirt;it PF^iins hitve hnd 
thfiii siriicuiie destroyed by unwise cfiltts-irtioi} 
Of liHw hull rlieir ijuiface pmtccrion removeil 
by overgrazing. Once the prosxss is started, 
blowholes are excavnteii bv ti'ind. and dunes 

W 

travel 1t> leeward with the uii currents, create 
jng a diiniuging condition that is dillicult to 
coitlfoi (i-igure 17*^). 

Fociers Affecting Erosion Soil erosion i> most 
rapid iin sloping hind Subject lo heavy rainfall, 
especially when the rain is torrential. In a 


stale of n at are. trees, shrubs, gross, and de- 
caying plant litter help absurh the rain irnpoct 
energy and retard runoiT so that cn»ton is niil 
rapid enough to do damaEic. Eai'Ly settlers on 
the Atlimtic Coast remarked on the clarity of 
the streams; only after tlie bttd had been cut 
river luid cultivated did erosioii give the 
streams the muddy look they have today. 

The custom of ptow'ing and of cultivating 
up and down slopes instead of Litong con¬ 
tours promotes erosion. Destruction isf veseta- 
lion by livestock and ci'cuiion of paths and 
ruts may concentrate the runoff iiml lead to 
gully foniiiilion. Tlie type of soil also inllu- 
cticcs runoff and resulting cioston, smcc some 
soils are more absorbent, permeable, and re¬ 
sistant to erosion than others. Ermion is ;i spe¬ 
cial problem in hilly pam oi the Piedmont 
Fliiteau and rolling land% included in ihe 
coastal plain from Virginia through the Cufo- 
linas, ,is as in Alabama. Georgiii, and 
Mississippi, it is also serious cm cleiired areas 
*if the Appiikchian Plateau regions, glacial 
htlK around the Gneal Lukes, and sloping land 
surrounding the Ozarks. Severe soil erosion Is 
afTccting many fnrras in the Com BcU. partly 
bccuu.se of tillage tnethods -ind Insufltcicrll ro- 
lulion vf crops. Arens in southern C’^alifomb 
have been very severely dumaged by erosion, 
as Itave parts of tiic intennountain w'heat sec¬ 
tions of Washington und Orecon. 

Effects of Erosion. If erouon nceurs on liillv 
bud, tlie topsoil tc removed first from the 
brow of tite hills .ind Sleeper ilopes where soil 
H tJiimtest and iherefore n>i«t needed. || i> 
deposited on boltomtand^. where the reritle 
soiU need enrichment least Some line soil is 
carried awuy downstream Alter reveraJ year* 
of such erosion, only [he cljy subsoil remiiins 
on tlie hill stimniiLs, and tin;'farming of s^udi 
slopes has become unprofitable even if gully¬ 
ing has not desttoyed its u.'iefiilnesy for ngri- 
culture earlier. In some parts of the Lountiy 
these eroded hil]lop> are known as “balds." 

W'hcn gullying begins, infenik and stony 
subsoil is washed uwjiy and may he dumped 
on fertile bottom land, ihui; eompEciing the 




Figure i7-$ tfriptieti faml ^upfwr {e/tl tixJ U’drri^’OUd lami in the 

Cila iHytr haun of Arizitnn- Vittlevehipfii tbiterl bllitf. liltmjii harivH 0 } 
ir^fftnUit/H cavt'r. miixf wairfci/ Ifeitirt H ewt hvctimt pnntiii-'th't, Ahtit} 
the cmob, itipre (i fitough %erpaf{t tv muintuiti nii‘ff phut itie. 

U'iuit efvtiutt •III ihii utiwcitcffit /««</ w « proHum. [Phnii’jtriiph. 

(xfufiay i/t Itif 


fuiti of u regkiTt< lo aUdiUon. Iifiiivy raifis fill 
4UGtini» und resfirvoiis with sill fftSii) itii; wash¬ 
ing In this way. chunncJi .itid reservoirs used 
toT irrigiiibir often have theif siorugc cupaL’iiy 
lessened. Several, reservoirs in ihu Piedmont 
in ihc soulhem United States are si> filled with 
sill that they luive become useless. Reservoirs 
on the Rin Grande ptojeci which I'uvc been 
in openition only forty yctirs have jlready lost 
over s>ne-ihiril sif (Jteir storage capacity Etom 
silling. Sudden floods from eroding land may 
fill eulveris and covet highvi‘a)’s and hury jpr- 
dens under worthless debris. Ahogethcr it 
seems probable that more Than 3 billion tons 
ol the best and tnosi fertile soils are lost from 
the fields of America each yeiir. 

Wind Erosion. Wind erosion causes grave de- 
>trtfction of soil rcsotircev in regions of ddi- 
ciem rein fa 11 Onginally seminrid Limd had ti 
sulficceRi cover of grass :md other herbais; 
tins Iteld Its soil in place, and the wind did 
ncghgihlc damage WHen the grass cover is 


destt\»yc(J by overgiuitins or the plow, ihe land 
is maladjusted to the riaiurul cujtdiiionv and 
damage by wind erosion occurs Continuetl 
cultivation of former grasslands brepks down 
soil slrucltirc and produces a tine dust, easily 
moved by winds. Tivc tincst-powdered parti¬ 
cles, usuiilly the most fertile part iiif the soil, 
miiy be cuirted so tiigh and lar by strong 
winds that this molcrial is entirely lost ti‘ the 
afllictod lepun. Coitr.'Ci ffuguienls may be 
rolled and drifted by tvind t»i form hea|» of 
sand and other relatively infertHc dfpo.sits 
that muv cover erowing crops, adjacent fields, 
iiJiJ even buildings 

During the sumiuer ot 1^34. which w'iis it 
dry season on the Great Plains, u sefies of 
dust storms carried material from their south¬ 
ern portion entirely aertrSiS the L'tiiled St.iies 
und deposited millions of toita of dust. lenHy 
topsoVl Itoru formerly puitluctive Lind, over 
the novifieastcnt Lniicd Stales, it bin the 
drought-stricken ureus from which the dust 
cume, the sun was literally blotted out ut tiiid- 










/T-9 ii) mil ih<^wji ffw hurk- 

^roimd wlih ^ waifrwtty ^iptinuin^ frrfpx ptam^^a c&nt iti 

fi* codimt mH wdl yme ^hn funn fi^om fhc 

iif^i*3t MtppfiF^m in 14-9. (thnragrapiied m lAt Vnfliry 

Ohki, Cmirii^vy o/ tht t-JT f Suit Comtrvafhn Sirrvla^} 


d*jy. The du?t wa$ ntit i?nl)f very unple^sp^i 
tu I he ^licted settler!, but sc ve rely damaging 
io human imd ammul Irfc (FTgure 9-9y. fu|> 
siyil pf whofe FicSds was sprite timci blywn itw^iy 
to ptow depth- growing tTPps were litertiily 
bkiwn out of the ground- In the ^vm ctuiics^ 
Farm iiupJcmcnts and c^er buHding^ were 
wholly Of ppinty buried under heups pf s^ind 


and dust the escpcricntc of these ""dry black 
bUz^ardii” bretight home (o the entire pipula- 
tk>n nl tlie United Slates Ehe necessity for 
proper conird! at wind erosion^ 

Control of froiion. Prolectivc metiSiures for 
conserving soil ha\'e been developed bv ilie 
Soil Constrv'iiiton Service and various other 
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agencies. For ejCnimplc. con tour ciiliivalipn 
and the huiidtng of lerriiCG on sloping Liiiil 
helps TO prevent runuH nnd will iitiTCasir the 
xvrnotint of ground water avajlsibk for pbnb, 

It vheet erosion tyt guliymg hits fcnioved most 
o3 Ihe topsoilp the area is planted to grass and 
tiees that whII bind die soil purtklcs together 
i^nd btdid up the spiL 
pLaniin^ of gra^s rnay stiffice tt? hold the x^i\ 
and Will, supply griudrig. In the Soatl^em ?^taKrs 
a Icgante, Icspkicza. jn very succes^iftd in Slop¬ 
ping erosion on ernded land and providing 
hxldcr. U til.so build.^ up the niliogcn eon- 
kni of the solU thereby lieJping to restore It 
for agriculture, Soil-conscrviiban measures that 
result in the use of gm$s iind Icgumo will lead 
to greater dJver^ili-KUbn b the caiHh-CTOp re- 
gidns^, by encouraging dairying *ind Ikestocfc 
product ion, Gallles sloped and pliintcd to grass 
or ttccs will slop erD^iuii und help rebuild the 
depleted land, Someiiniiat crops mic plumed 
in strips along the contour, alienjating hay 
with cultiYuicd cfups al do>e enough iTitervals 
1(5 check arty tendency for erosierfr to carry ma- 
icriiil down the slope (Figure f7-vfK 

On the public range in the Westem stales, 
bcith deficient water supply und erosion by 
water and uind have become serious proh- 
Ictus, brought iiboui by overgrazing, Sioct- 
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men Icrnierly paid noihing to uso publicly 
owned grassland, and many were Ln the hiibii 
of abusing the nuturai fodder ii provided 
Ftnally by the Taylor Graiing Act of the mid¬ 
dle l^>30s Congress crtaied ritnge districts in 
which rtghis to gru?jc arc leused by stockmen. 
Cunssfiquent reduction m the mimber of ani- 
mab pa^uircd jjave grass ;iiid other plums a 
chance to ic^^d; experience s^hows this bus 
Lncfeused the coming capjicity of the open 
grassliinds. besidev preventing much damage 
fonneri} done by erofibn. Increasing the piiiiiT 
cover will slow up the runoff and help to re¬ 
plenish the depkicd supply ot stock water* 

Eifotti to cudLcoI miwenietit ol soil by the 
wind and to reseed inimed parts of Uie Great 
plains to grass and othei plants fhul will hold 
^i| purtidcs -ind prevcni drifling aUd Cftisian 
have been largely iuccessful. Trees were 
pi anted for windbreaks on the plains to reduce 
wind Velocity, decrease evaporation of soil 
mcistufe^ and help present soil fiiovenicm. 
Ahhi^ugh some windbreaks have been sue- 
it bdh been c<>nc!uded that irmsi of 
the Great plains is nut suited to tree growth 
and Jhiil other control shiiuld be 

adopted. Among methods us^;d to reduce 
w ind crOHion are: 

L Cultivistton ol soil m strips ai nghr an- 
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lo ih& prevailing svijid so ihat only cohi- 
parLitivcIy narrow surfaces are exposed to wind 
action (Figure 17-JO), 

2. Addition of straw^ mantire. and other 
refuse to the soil lo help prci'Cni the wind 
from getting it start 

3. Change In meth^nJs of eultivoting t^heni 
from pfowing the ground to diskmg or subsuT' 
face tillage. 

Lcavmg ^ rough dmJ mulch nniJ ijn- 
burned bubble mulch. in dry fLuming^ in¬ 
stead of forming u dust mukh and burning off 
the stTaw^ 

5. Seeding grain by the furrow niethixl, 
with stubble residues on ihe surface, whereby 
moving sand is defjoslicd In the depressions 
before any exicni^lve erosion occurs. 

6. Reseedms of incfgmzcJ^ wind^erodedt 
and otherwise abandoned I And In Jnimid re¬ 
gions ir^-% may be planted io help break the 
force of the wjnd- 

SUMMARY 

Soil formed from I he rock fuatmals of which 
the earthcnm b made mixed with decaying 
plant and animal itiAttcf and a ^TaHuly ot living 
organbfTi^. Suib 'rary wSdciy in ahifity to ^irfFpciri 
ptani life.. Amon^ Ihe f^tctc^n ufteriing that abU- 
itj jtfc the nature ol Ihe pinnent rock, preaeuee or 
^hikirnce uf Tncituijjc„ prei^ailing temperature eon- 
ditintr^, and ^lupe ot Jotidi Soik nitty be limc-^ac- 
cirrmilAtiiig m non-lhne-accumiibimg 

ipedaJler^J: iNity may be miiiure or rcccnlly 
furmed. Sill color varic* according to the eondi- 
tion* ol soil fomuiiiun, The ioll iiuunk ma) be 
urjiihcd, wj[h dificring sod huriiomsv or j| nmy 
\k uttitom ihroughaut. Soil texiurei and stnje^ 
lures iaIso Vary gn^atly from place l;o pSace. Siiiik 
Ui the Umlcil STUie^ incltide pockuk. gruv-hrown 
foresi ^ik. led-VcIJow up«. prairie. chcrnu^cniL 
chesmur-hrown, hrown. and gray dcscn ^oils 
enie t» I3 rypic^t mniure s*o^^ in humid irnpiot 
SL>if euviiun results from improper eulUvuVion 
meihod>^ ihni expose soil to wearing by wjiier 
jnd blowing by wind. Among other one 

iTiighl nulc altempu u> farm dopc^ (belt j>rc too 


Farmland Shuation fn the t/nited Stutei. In 

the Uniltd State? there are 4tS0 million iicrcn 
of potcniinlly good cropland. Some SO to KHl 
million acreiii of thi> need drainage^ irrigiiisoii. 
eleuring wu^cUnrid. or other labor before 
they can he u^d for crops. Of total arable 
land in the Uitired States, only 70 AiiHion 
acres of the liest loud lie kvel enough sii that 
no proitsTtiim dgainfit eRision U requireii Con¬ 
trol of soil ci-osioit h umung our country’s mmi 
pressing problems and it must he solved if we 
expect to maintaJn present higli living stand¬ 
ards, It h cifCimuted that t(K.i tniltion acres of 
our land yte being farmed by methods that 
will eoiisnn'c soil Farmers should consider 
Iheniisidves trustee? of iJicir land: (hey should 
adopt accepled praeiiees for preveniing eto- 
siun iiiid so help pass the bnd dc^wn I 0 their 
successors in belter cemdiuon ttum tluit in 
which they received it. 


Sleep and unwjse hiimiDc of plant cover. Soil k 
alsu tfcplcied hy steady cropping. Methods lor 
conservation of soih include appUcmlo]) of fer- 
tili^rii* use of stable rniiiiure or green munure 
CTOp?iT contour eultivaiicnik stfrp fnrmjrig, seeding 
to gryss or Icgume-P, mioiion ol cropsj nmJ plow¬ 
ing under of plum Irltef. 

S^lli: origin oitd ekafocfeTiuilca 
Sell iff the Unll«d Sral^pi 
PcAlalfer? 

Pedootk 

Ufiliitfiliiln dF iaeU 

Soil mointcfianu 

land and naltonnl ^welopitfitnl 

Sail {onuivaliQrt 

iroFIDn 

Forms and etteck of w Jtcr erosion 
Wind erosion 

Contrail 

Farmlontf lltunTian In tht Uitifed Stalei 
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SOILS AND SOIL CONSERVAllOM 


Q U tsti ows 

/, Whjil print; [piii kiU gxiTijjjj AKOJif in j,uut k>- 

2^ do [itmitrs Sn your ti^i^^hboLhood carfcct 

unJcsirubJc self gondiiidES? 

2 p How inay dcpiaed wifs twt restored to teiiil- 
ity/ 

How their produeiivenTO bt rmilnlftmcd'^ 

Where hii!i toil cfiMion oc^urraj iti youi kiciii- 
ii)\ LiKid hou C4n Lhi< ilaniagc Uc repiiiml7 

5r In which cIlTiuitSc lAoidd the tend 

to become pcdocuJs'^ Pcd^lkrs? 

6. In ipjlc of iimilcd fertilily- why are pedallcrs 
more genertilly uselol fot Ligneuhure ihan pedo* 
caj?? 

7. Whiit ^oi1 condihoE!* festill from eftch of ihe 
fotEowing: 

Sleep slope and ^malJ annual prtcipitalion 
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Knit* NEunrrEius puhjicatbns of The U.S. Dt- 
ptinmctil of Agrtetilturen well ihose or the 
LI.S. Soil O^^ervatiCFii Service^ are hclptul in in- 
ve&ligaling tlic geagrapiy of soHs* Many state 
experliTteni ^istiofis QfjtJ emtefisEon swices of 
sTute JiirriciiJiumt cx^llegies abo prnvEde useful pub* 
niiaiiuiH in ihh field 



AoRicuLTUftE h to ckvelopmcrK 

of ctvilizaLiofi. FliintcrSf fiihcmi&rip and gatli- 
encfs cl wild produm rend to rcfiiain primi¬ 
tive. Nomadic hcrdcrii iial>ordinjUc ilieir 
aciivttiC!» l(j the necessities of tlwir .inlmuls; 
hcncc. ihcir purtictputioia m civili2atiun is gen- 
crxilly prc<btOFj, iis ii£is boert potmcd out in 
Cluptcri 7 ^md 13. OnJv on economy based 
on forming cm produce I lie reliable ■surplus^ 
itecurity^ and kbu^e needed for culturril prog¬ 
ress, 

U modem iime$. many nariem^ have be- 
come so induMnoti^ed that tnrge ntunbers of 
their pcop!c live in ciiies. Uliiiimtely, tKiw- 
ever, hctli commerce and industry depend 
upon agriculture (Figure 23-l > lo n major de¬ 
gree Wiihout the farmer, factory wot ken tind 
other dty dwellen cnukl noi be fod, mrniy 
raw tnaierrals like coiifm wvtuld be locking, 
and *n irnpoitant markel for the products of 

J2J 


urban industry would be lost. T?sus a very 
close relation cnsi3 between the prosper!ly of 
cities ami that of tire niraJ ihstricit^ tributary 
to them: iind it ji n commonplace to vtaur thiii 
citirs generally grow in prup^rtiori to thdr 
hinterianch. 

Factory A#eclin 9 Anrlcuhtirs: Land. Several 
naLural and human factors influence ntilim- 
tion oi land for agriculture raiafiill. 

length o( grtming season, topograpluc coniii- 
don. and location with its|>eci to IninsptTrta- 
llon iuid markeh are among ihr naturid 
tors alfecting agricnhure. Bcftwc crops can be 
rinsed, rnen mast work the land jiud some land 
requires much labor: it musT be drained, irri¬ 
gated, or cleared of forest before pliowing and 
plan ting. N'oi all [and can be tided—in somt: 

only a low perccniage h ismbte. whcieai 
W cent of Belgium or Iowa can he used 
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for crops. Houses, a^udji^ Feracesi, und oti^ei 
works of maji may reduce the cultivated acre¬ 
age Pisni^ that arc $ivaikbKe for doittei^iica- 
tion and itnprovcmcnt. or those Lhat Ixavc 
been mtfoduced b) mm, aiso help dclentilnc 
farm cropj Hhd farmina -iystemv. Sy^lenu of 
bndholding, miirkct^, icchnotogy und other 
human aciivirie^ are uho fnetors 4tfFectiTi^ ^g- 
riculikir^d practices. 

Oensity oF population and rcquiremcnrs 
for food crops affect die amount of arable 
Jarid thal ts pEimted to crops In poitj^ of the 
Gunge* Delia in the prtivince of Bengat now 
divided hetvvecn India and Pakistan^ mure 
ttian UOtH) |>eople per square mile tie rive sup¬ 
port direct 1 y fjtjtri the btid arrd. ever^^ hit of 
soil is cultiYated^ Sunikr conditions arc found 
in Oiina und Japan. lo contrast. New Zea^ 
I anil with fediJe soil and a favorabtc diniale 
but 4?nly 2 million inhabitanti \n an area Uuii- 
bte the ^izc of Kew York State, u*cs only J 
per cent tyf it^ ure^j for crops and keepv most 
of its +nrahle bnd in pernument pusiure. 

Climate ts an important factor in delermtn- 
ing The Kinds of crops that :irc roji^rd. Exam¬ 
ple* iijcliitit did farms of New England whose 
cleared Fund i> hirgcJy in bay and poiilurc: the 
Great Plain*, where half tile land In a *indc 
county mny N planted to wFieat^ a Wyointng 
ranch, with per cent pa^siurc and ( per cent 
hay; and inicfidvcly used irrigated land near 
Los Angeles, devoted to fruit and truck crops. 
Farming as it is related to conditions in the 
ddTereni climiiiie regions has been diseu^-o^d 
in preceding diapim. 

Human Aduptatton and Agficultiire. People* 
vary in (he Food llvey prefet amJ ilie metfiods 
oF fnrTnirig that they follow, l>iFFerenl pcxtples 
in the v.inie environniefit niay exert quite dif- 
tercin effects on the land; ihti* Manchuria has 
a chmate shnihit to tlial oF the Dakotas, hut 
tlic bucn^^lty of culfivatton is Far ihllercnt 
Wfiereas- the [armcr in Dakota lilK hkindredv 
of acre* with niiiehmcf}*. hh Chinese counter- 
piirl in Manchuriii hiindles a few acres wiffi 
primitive implernenia. Western Frimce and 
England ate separared only by the oarruw 


English Chant!d, but methods of farming and 
the orgimizahon of nirat life are so difTecent 
Thut even ilie appearance of the two land¬ 
scapes h affected. Sysicms ol agriculture 
adopEcd by different people* varv srenlly. flv 
I rial and error, man 1‘mds those ciop* which 
wd! produce best in the local environment, 
;ind in general, he works cnil a system of farm- 
ing reasonably well adapted to conditions. 

Density of population in a given area may 
fJso determine iht type of Camiing that H un¬ 
de rtakcri- Until the recent introdkk-tion of col¬ 
lective farms, Ilie iraditionaL Chinese system 
of ngriculiure was t!liaructcfi:ecd by intense 
cultivation of small fatms^ in some provinces 
averaging only 1 to 5 acres per farmer. Chi¬ 
nese agricLiliure begun in the scmiimd Wei Ho 
Vidlcy, w'hich requires irrication From their 
bcguimng aroiind Siiut over Jive thousand 
years ago, the Chinese hjtvc Increased lo 
nearly hOfi milliciri pei^ple, who may speak diF- 
Ferent tunguago and dialcctii^ hut nevertheless 
hii%^ a ’Similar cuhurut life in the areas they 
occupv. Although dependence on lice in 
soiiihern Chim chanees to reliance on wheat, 
milled and graim ^iorgtiuru in I he northern 
portion, tfie people use the *afue intensive 
nieihiXb of farming with only simple inipJe- 
mcm%. 

Some people adiipi them^elm readily (o 
dilTercnt environmental conditions; others suc¬ 
ceed more easily when itaey enugrate tu re¬ 
gions which have an enviroTimen: sSjuihu to 
lEiaf of the old home Thus stdieiiient of New 
England und die Middle C^olonies b\ the Eng- 
lisli wu?i furthered by ihc fact that the ellniutc 
cesemhied Great Britain's sufficiently that 
nnitiy familiar crops could be raised and live¬ 
stock kept as III Enghind. English and Scoich 
shcepherders imd dairymen have iransfcrred 
activities successfully to u j^iinilar climatic rew 
zi^.sn in New Zcalkind, md selticrs from the 
Britbih Isles have ppuhiied southeastern and 
*c:iuthivcsleEn Aturralla. On the olher hand, 
Britishers can he found living in nisiny dilTcr- 
enl cn vlrannumts in the world w here I he) flf- 
ten succeed very well m adapting themselves 
to local conditions. 
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Itaibni, tJitir cxp^ricnLc iit for 
vincyiirdsi nnd the Vij/jtitis Medkefriinei^il 
fruit treeSn succeed ^cil in C^lfomin. uhere 
the dimutc is similar ro ihat m thdr Mediter- 
funtiih homes. tLallnns and "iivlto are 

acCtiil^rncU to hand labor, succeed in Lfitr cul- 
dviiUon tif market garden? in New York, New 
Jersey, and fhe Conncciicut alley. Odwr 
cxiimplef of g 04 >d Lidjusirtien! i>f Lmmi^ranl 
furmefs to regions of shnibr elimute include 
the Finn$ in northeasicm MinncsotLi. Scandi- 
nn^iun^ in the Nord^ern states from the Great 
L ukes tu Fuget Sound, and die Germans who 
helped pro mote dsiirv Eng in Wiiconain alter d 
hud been introduced by settlers from New 
England and New York- 

Agricultural patterns. Distribution t>f land 
used for farming varies widdy. depending on 
factors like relief features, soil drimi^ge. und 
local dimntic dilTerences. In niounluiniS and 
eroded pbteaus, cultivation is resiricted to 
tiartow MripSi and Iitile ploi^. In pi^n^ ul the 
Great Lakes states, the gkaeiul deposits, lukoi* 
and swamps cause a very patchy pauem uf 
lilled latid. tn oentrasi arc die fctinc lands of 
the Mississippi Valiev und souihctn Russia^ 
where for utiles the hmd is^ till produciivc. In 
ihe arid West of our counin or in the cquaJly 
dry Itrdus Vullcy tn Pakistan, great ditlercnees 
ate seen on adjoining plots uf land, depending 
on whether (ho ground is itriguied or is still 
uniumed deserr 

Land included in farms Has dittercfil uses; 
tilled crops, orchnjds^ pasture, wood lots^ 
buildings, and lanes. Jiie votiuils uses of the 
ddferent Ikids and types of crup^ raised have 
iTiarUd ctfeels on the ciiluirul land^apc, 
whose uppeariinte cbinges with the scaMin. 

Subsistence Agriculture. Almost all fiirmifig 
Operations can he classified mto ^bsi?(cftce+ 
cas;h-crop. and diveriiificd-farming systems, 
I’UmdrctR tjf millions of pcviple in the world 
uhtuin their chief support on (arms from which 
they secure pmcticsifly every tiling they wears 
Vat, or oU^erwlse cot!L^unie. Although today \i 
b rare to find uti Ametteun far met who dites 


tuH buy matiy things he doc* not produce, die 
great masses of huniati Ning^ in China, Endhi. 
Africa, and Indonesia raise ntosi of wha! they 
need and buy comparntjvdv little. Com^pro- 
ducing .American Indiana before liie days of 
Columbus were even more sell-suthdeni, per¬ 
haps. Some of Ibe Pueblo Indians of the 
Southwest Lind many tiLiiives in liUin AJiicr- 
ica, including Indians t>f I he \mazon V^aiky, 
>iill produce nearly all they ijm^. Ii ^hnuld nol 
be aisunicd that iH suhsisience farms are on 
a pnmilivc cconoiuk level, however If ?oil 
and cbniaic at^ favorable for agriculture, a 
sijbsi!ttcnce farnicr ma\ be w^etl fed. well 
clmhccJ, tmd comfortuliiy housed 

In cotomul .New- EngJunii. farrtier* were al¬ 
most wholly sclf-suhtcjvnt, roiling wheat for 
flour, com for meal, and buckwheat for hot 
Lakes. Grains were ground l>; a local mdl i^p- 
erated by water power, ^laplt? trees were 
tapped for sap from which sirup and sugin* 
were made New Eji 4 :Ljiitlers fatlcncd Jkiici 
and cured haconT liiims, JiniJ iull pork: they 
tanned leather for niudc by iimunmi 

yhoeniukers, .ind cui their own fuel Li>cal 
mills sawed trees info lumber for houses and 
barns. A prosperous farmer might have an ac¬ 
tual cash iiicome ot only Si(J or per year, 
vet he needed lo buv almost nol hmg. Uomen 
ciinfcd wool, spirn y^rrr, iind home- 

grown Has :md w<»ol inii> ekiditiig for ihv cn- 
lire family Stocking?^. miitens* taps, eweaterv. 
and oEber gafnienis were made fonti woiif. 
Furs of aitimak were utilised .ili^. f-^sod, 
clodirng. tiiel, and shellci all came fiom a few- 
acjes o| New England hillside 

Ttnhiy New Enghmi Eiirnts diat once pro- 
duced j ^ujrpristDE variety of gCKsds jnay grow 

onh hav and a Eltile fruit, w^itii fresh milk and 

* ■« 

eieam the diief source of income, helped by 
sale o1 jLpple^ and poullry products or by m- 
comc frxiin tourists, Much corn, bruiT, and 
otber concent rated feed for caiile and chick¬ 
ens IS impoiied. Dn many farms \n the Ignited 
Slates loday. tEie icndcncv is to sjTcciahxe on 
one ot more cash cropv m on ilnirying, pisu!- 
irj, rif oilier uniniuJ prcnlueis. Conscuuerul), 
imiie hinncf.s are Jc|Hrndcni upon the markcL 
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vurialions of pricts. dcmiirfts for products, 
und fluctuiitions in indiistn’ tbmi in tite “£iH>d 
old days " On other Tiirms, frtr c.turttple in tin: 
South, ihe tendency U loivjrd dlvcr-'iitkijtion 
which lessens the risk involved, in speciuLizin^ 
on one product. 

Hundreds of millions of pcasam farmers in 
Asia and Africa !tv^ by subsistence agricul- 
lure. Poor transport si Jon and otlier Itundicaps. 
vomeiintes reinforced by custom, conT;>cl them 
to continue the pruetke. Hitndlin^ tiny piou 
of ground by primitive farming inctfiods (Fi|- 
lire 6-51, the jKUsunt hy stciidy application is 
able to raise barely enough food to rnnmiain 
himself and his family. Clothing is homemade, 
and there ts lit lie variety in food Because 
Ihese funners have little to sell, tltcy tanniit 
gel money to buy. Resulting low standards of 
living deny such subidsicecc farmers whal 
American fikmUjp!) consider ordinury comforts. 

fntansiva versus Exisnsive Agriculture, In 
general, sgrktiJiure can be chissiried as in¬ 
tensive or extensive, fn the United Stales in' 
tensive fannin| is characteristic of market 
garikiis near large cities, truck and small 
fruit farms of the Southern siiitcs which sup¬ 
ply the NotiJicm market in winter ond caiiy 
spring, much irrigated hnrd in the jirid West, 
and fruit urcluifds uearty everywhere. In 
densely populated lands neatly atl agriculture 
is intensive (Figure K-M hecausc cheap effi¬ 
cient labor abounds. 

Intensive agrkuliurL' seeks rhtr greatest pos¬ 
sible iiuipul from a small plot of ground. The 
cxpendiiure of labor nccess.TTy is possible in 
the United Stales onty when higb-pnccd crops 
like tobacco and fmils tire produced, bul in 
China, Indin. and Java, where the picss of 
popuhilion on the hind is verv ureiu and w-titk- 
cf-s nut c/tips ure surplus, liunum energy is 
fully expendable and mii^t i;ro|w ,ire grown 
hy Inlenskv mclhuds. Where hind is hilly and 
fields are sniiill nr ihere is, a dem.ind for spe- 
eiiilty cTO[xs like Iruii and segclabics thut rate 
much humtiit labor, intensive ogncuhurul 
methtHls are also tmtnd Such methods may 
not be economical. Aldmueh Belgiunj grows 


nearly iwice as mucli wheat per acre tw dues 
the United Stateis the cost of producing ,» 
bushel of wheat by the greai expenditure of 
Kumsn energy in Belgium is higher than fur 
raising wheat hy mjchinery in the United 
States. 

In extensive agriculiure t Figure 9-SK tht 
tamper stocks lo pr^Hluce the greaie^t ^imauni 
at fix^d per uni I mnnpuivcr r^JJier than per 

ufiil. oT la Eld *irca. Til is may \c^d til somewhat 
^Hrclev^ nietliud^ oF farming, find jields per 
niLTt wid bt less thiiD where land is inrensively 
tfinned. NevcriheJess, by use o( power cquip- 
men l co%t^ of producing ftx>d may jiciuully 
l3e kss in a limd oJ high where mnehi El¬ 
en is used Ilian in -d Umd of low WMges where 
bund TEiethods preva^iL Thus rite is grown m 
Texas, iouiskna, and Arkanscis 
less cost per bushel than in China or Japan^ 
yet wages in America are mciny times tlioiie 
paid in the Oneni. Extensive agriculture can¬ 
not be carried on in all Jocations, |l b bcsc 
adapted to upen plaini or gemly rodiitg topog¬ 
raphy, lacking in den-^i? populiiiinns. 

Sometimes the system of land owTiership 
ha> a muteria] effect upon land utilkation. For 
example, the wheat-growing section of Argetn 
tmu is of crescent shape inhind from Buenos 
,-\ifcs. Most land within a Juindrud miles of 
Bucrics Aires is in stock fjiniii rather ihan In 
grain, nit hough soil imd diniaii* ure u!]U:ully 
fiivoiabje for whcaf and com. Draimige ciwi- 
dirkms are poor and rain at harvest is more 
frequent than fan her west,, but, ihc siiuation 
carmoi be fully explomed wilhom noiing that 
ihis land held m very large estates. Owners 
cun secure sufficieot tncojtic with less risk by 
producing bed csmle, muiton. and wool than 
by griming grain They um, therefore, lirile 
inieresiled in buying niiichincry. plowing kmd. 
und producing crops for sale. 

,-l speciiiU^iifum, Although spe- 
cialij^ation un one crop somciimos leads to 
krger incomes iiud liighcr standjirdt; r>f 11 v- 
ine, the prtKlucer suiTer^ if prices lull or the 
s|)eciarry crop li±ils. Many farmers, even whufi 
they ptactiee diveriidkaiion, ofleii detseiid on 
one prrkiucr for ihc niajtir part oF iheir Income. 
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ITius wc Kuvc the cotioD farmer in Arizonai 
tfie M^liCnii farmer of the Great Plains, the ap¬ 
ple etoi^eT o( the 'Nfinhwest. and ihe fruit 
ranch producer of Citlilornia and FTarida: even 
the GJiltlemun or ilusepman is likely to $ped4l- 
iKcon orte breed <>f animiil. 

AllhQugh dirterent soiJ> and dimates which 
are best adiipied lo certain plants farther the 
iirowinu of cropii tn wcU-suited areas, other 
factors alivO affect then production. For exam¬ 
ple, skills developed by sf^dalist: farm^fs may 
ensure better ijiialiiy and iniprovcd yields 
even if the environmciii h not ideal for a cei- 
tarn crop. Great disi+irsce to market mtiy re- 
dvicc the net returns to the producer in an <ip- 
timum environment. FurthermOTe, reiiunoc 
upon one crop ts undesirable, since adv^ersc 
eliniiiilc conditions xind harmful insect pest^ 
ami diseases may de^rroy the single <nop or 
overproduction may prevent its profitable 
marketing. Reasonable dis'ersificiilkm cer¬ 
tainly oilers less nsk than single-crop ptoduc- 
tion. 

D!V€f!\ifi^d /ariiimjf- Diversified furming is 
corTimon in I he central United States and 
Western Europe It exhaufits the soli less, bc^ 
caij$e different crops remove dilTericni propor¬ 
tions of plant nutrients. Then, loo, unclci di¬ 
versified farming methods, dairy cattle, 
poultry^ and other iimmals are kepJr ^^^1 rnudi 
hay itud itratn raised on st ^arm is consumed 
by the .‘inimals. Their miLtiurc goes back to 
enrich the land, and the rartuer gets most of 
hi> income frotn the sale of beef caXdc, hogs- 
caKes, wttol, lambs, milk, eggs, .mil poullry. 

Among other significtni features of this 
type of farm mg are 11 > grow ing of legumes 
or other soil-hillEding crops and (2) w-elhdc- 
veJoj^ed systems of crep roiuimn Clover and 
other fodder crops arc fed to llvcsiock^ and 
the soil fenilhy is muifitiiincd by these green- 
manure crops in □ddiiion to the imirual prod¬ 
uct. If a farmer practicing mixed farming 
rai^^s gram (oi ^alc. it is ptohahty u side issuer 
and failure of grain, applet, or any sme com¬ 
mercial product whll not n>ean complete eco¬ 
nomic iov*!. Recently tii the Middle ^Vest there 
h;w been a large cxpjjisiun In the growing of 


<oybconii. which have proved a goo<! foiuiion 
crop In this region. 

ilic proprietor of a fann where lifrge num¬ 
bers of animals are kept is confined to his honic 
more closely thu,R iltc producer of a single 
crop. A cotton oi wheut growijr of ihe Great 
Pbins may work only a hundred day,s eudi 
year to gci his crop grown. It may not be 
proftiablc when he sdh it. hut he actuaJly 
works onh frvuTi one-third to one-fourth of a 
year, whereas farmers using diversified ugri- 
cuiture £irc bu^iy at some task at least part of 
ever) ilay in the year. 

Man seek.v first to 
provide iVH>iJ fur his own needs iind for ihoiie 
of his immcdiaie fumily. tribe, or dun. This 
invohcs rebtivcl) sm^l phmfed arcus, no 
larger than an mdlviduyl and his relatives can 
work comfortably. In contr^si with diversified 
or subsistence ugficuiLure, one-x:rop farming 
may be atrried to extrcmci und reach a scale 
that resembles factory prvxJuctiun- 

Some parly oF the world are ddapied to 
brgc-sctik bill often intcn^iivc cultivation ot 
producis which have an ex port market This is 
punicubrly rrue of iropical and subtri;>picul 
fiiTids, where trees arc so krec and ntimcrous 
that pcopEe must work together in order to tie- 
vekip a irad of land For production oF cotu- 
meroial crops. Sudt comhined effort under 
5 onic form of compulsion resuhs in large land- 
holdings. Such large farms or pinmalionv uLso 
reqmnj intricate financing, spccbl types of im- 
plcmetn^h for cultivation, and an elaborate and 
expensive system of Triinsport (or sending 
commodities to miiTket^ A labor force is also 
needed that may m^^unt to liiouyunds oi men. 

As mi economic cnierprisT^., ihc plan tat km 
iyslcm h espccijilly well iidapted lo tn^picul 
reginns, producing tnurUtabk surpluses of 
f™ds Of other goods—^mosl of which ant! 
shipped to niid-kliiudc Gunsuming centers as 
liixurv ecjttimodities Or industthil raw rnmcri- 
uls. Included are bannmis, ctxionuts, cane 
sug.jr. pepp^^i pineapples, cloves, tobacco, leu, 
irv^ffce, chocoliite. rubber, cotton^ .md abaca, 
.IS w^elt it> many oiher% ICM well known in this 
country. For the nuot part Ehe great planta- 
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lion crops hsivc come on ^orld miirkets \n 
recent uiSlluu^ tea, pepper, cloves, and 

Li few oiKei^ have been iitiporlimt tirricles of 
trade for ccnrurics. Such perishuble iteni^ as 
ptneiipplcv untl h^mfsnLE^ could not be shipped 
setrsfactor!IV until caimm^ and refriccnitor 
shipmcni had been per recced. Rubber entered 
vvor(d Trade in c^unniEt}! only LdEcr tlic inven¬ 
tion tif tlie lULitotnpbik- ChL>i:<j|jite and cane 
$ogar, u^d Jn ’^maU ijULintiiies by the ■Acalthj 
It ccntuiy ago* have beCiunc 
in lands thji enjoy high purchasing poiver. 

Tn chc jTiodeni woridp comnLCrciiil ouiput 
m £L given region may come from both ptania- 
cions and individual growers. Large plimia- 
nons in the Mahy PeninsukK Sumaira, jind 
utber East Jneiian islandi are given over to 
rubber produce ion p hui in Java ruhtHir b 
nimiJy grown on a lessct scale by indivldunk. 
.4bacu pbntuliOTi> for ihc matiila hemp used 
for rope arc located in che simehem Pliilip- 
pines. Hawaii grows both c.tne sugar and 
pineapples on die ptancaiion sysiem (Figure 
18-1 ]. TwO'lhirds of the world’s cuctto I choc- 


oliites comes frt^ui West Africa ,ind tropical 
Americii, from licnh large plantaiions and 
smuli fufrns. Colton pEuniaiions urc comnion 
in our subtropicijJ southeosrern slates, alihoudt 
IT]Lire is grown by mdependent furrners. Cot¬ 
ton is aliio grown In qminlilies m India, Bra- 
Jdl and Egypt partly by the same sy^icm. Cck 
cunui plant albas fringe the shores of Souih 
Pacific islands; and ific coffee plantations of 
Brazil iuid tea plantations of Ceylon, India^ 
and Java are famous. The rea of China and 
Japan comes masily from small holdings, 
Dcvclopmeni of the pliiutaiiOTi system Jn 
ihc humid tropics has lesuhcd Ln widespnead 
aliifts of prcMiuelng areas, jis world-wide de¬ 
mand increased and rhe original producing 
area was found inadequate to meet the de¬ 
mand. rtibbcrp originally a native of ihe 
Western Humssphcrc, shifted from nonhem 
Brazil to southeasiern Asui, where u depend- 
obEe nnd adequate Libur supply was avftila- 
hk Tlic cacao plant, source of our chocolate, 
coci>-;i, and cocoa buiter, changed its prrircipfEl 
phintution atca from countries of northwesi- 
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em So Pth Amcricii aitd Brazil to Nigerra. 
Cihunu iGolJ Coiisi). and other W«r African 
wnlCfS- Coflce. a pTant believed to have orig- 
inated in Arabiu, fa novv grown ua a pbniaticiii 
crop in ihc Western Hemisphere rn Central 
and South American highlands. Many otiur 
producing areas have been radicully dionged 
as The world has come to know and appreeiate 
the products which tropical plantations con¬ 
tribute to its comfort. 

Staffs of life. Most peoples Of the world pre- 
fci a pariiculur grain or starchy foodstufl for 
their ’‘Staff of life." Some of these foods art 
^own cxlensriely in certain areas and shipped 
to distaiti markets; others ate consumed al¬ 
most entirely by the cotnmunitj where the 
crop is raised. 

HVn'«r enters international trade to a greater 
esteni than do other grains. Out of a total 
world wheal crop of about 5 ^<j to h billion 
bushels unnDally more than a hillion bushds 
are involved in foreign trade. Most export 
wheat comes trom the Uniti^ StateSf Carratlui 
■Ar<>enlin:i. and Australia; the L),S.S.R.» Hun¬ 
gary, Ronianlii, and North Africa usually 
have some surplus for sale (Figure 16*2 
France, lialy, Gcnnany^ Poland, rhina, north¬ 
ern India, W‘csl Pakistan, the Bjilkatis, and the 
Near Fast urow latgc amounts of wheal but 
can seldom spare grain tor export, Hxen Hug- 
land grows some w'heai, atthough it is the larg¬ 
est impotier of ihc grain. Other cuuntrics in 
^ioulhem. Western, and Northern Europe am 
hnpurtant buyers of wheat, and some Is sent 
to tropical countries where It tanTtot be raised 
In Western and St»utherri Curope. China. In¬ 
dia. iind the eastern United Slates, wheal is 
rmsed on small to mtiddraicly siatd farms, 
usually in roiaiion svith other crops (Fguirc 
18-31’ 

in the important exporting regions, wheal 


is raised on targe fatms, often compleiety 
mechanized, and ranging frno! several hun¬ 
dred to thousands of acres lu sUe. 'Hie areas 
now used for cash wheat production formerly 
were mniniy sjenuarid grasslands. In North 
America, the wheat bell covers rtiuclt of tlie 
Great Plains and extends from northern Texas 
norihwarU to beyond EdnumUui, Cunoda. 
Tlie black-soil belt in the U.S.S.R. extends 
eastward from the sou I hern L'kminc into Si¬ 
beria and IS one of the great wheat regions of 
the world, much oJ die ^urn coming from 
large communai farms. 

)ikr is typicojly gtowjt in monsoon regions 
of euxLcfn and southeastern Asia, with snuill 
amminiit harvested in other tropicul and warm 
temperate regions. Southern China, the humid 
lowliiiids c>t India, East Pakistan. Japan, Java, 
and ihc Pliilippines are large producers and 
consumers of rice (Fgure Burniu and 

Thailand ure the ms»st importiint exporters, 
wiib Jlw United States in iliitd place. South 
Vietnam and Cvinibodia also export rice. In 
the United Staien, rice is grown chiefly in Cal¬ 
ifornia. Texas, Louisiana, and Arkansas, al¬ 
ways on targe farms. Sections of Brazil, north- 


Fi^urf tt'fvfrf fTr^Hcthn i>f ndieuf fex- 

frfr n'htcJp ilittu ure i»«irrr«(/it, 

in mz^Uotu oi bitihfhi /V55. Tnutt worUt preutuc- 
tian. 7.405 miiUoH frwifrd.t, Xftotu ZzicyiUzpmViQ 
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fVijur? kict prxHlittiion jn miHwtJs of m^i- 

ric ions. i954. tjcchidm^ U.SJi.R /o/ which Jat^i 
tin Joutl 16f.900 

ihim}(tuul mjfifit h^ix. Ah%ym 49 h^}fhA^ <i/ rirt 
w^tyh i mct^hr (oh, Hurma umi ThHittimi arc the 
hrgeii rice expoftCFTs, itiTi^ rke ^5 per 

erfti of (hr tauh ¥xp€^m of HarfriH p/p (95^. 
if'TOfn The SuttcsfHiiks Year t9Tf*,) 

cm Argemina, Hgypl, Spaii!, iind UAy g^ou 
wme rice tor local aiaHymption. Sciifly bilf 
ihe world'i people cull rice ihtiir of life, 
iund the quuniity grown exceeds ihnx of ^bcat. 
Most of ihi^ huge crop is mised by bund meth¬ 
ods and is consumed by ihe people whcp phini 
i[, as described in Chaplcr 6. OnK in (he 
Umted Suilcs are msiclaine nietboils used in 
pLinting and har\'es£ir}g rice. 

Corn, or midse, wji^ a niirivc of the Sew 
Wi>rld but hjts l>cen cairied fmn> rhe ^\mcr- 
ica^ to Afric.t, Europe, and Asia, where it is 
beconimg of increasmg impoftiiriLe^ I he world 
crop xotaJs approxiniijtely that of both wheal 
and rice;. Dl I Ids iota! ihe tJn ttcd Slates grows 
nioic tlian lull/. Corn is used lor food by uiunj 
(woplc. hut nns>st of the crop h fed to lin-stoci 
U'iguie Some com h processed and 

i'lVio^ JS-5 Corn prinhiciion In Irlihoint of bwkh- 
Mix. f^55, Tiifiii prihiui'fitm, hifhttn 

htiKhch, {Fn>m The Sdainwia-t^x J'lJd/ Hottk* 
/957J 

UnmaUsam 

AffiHitjru 
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sold as s>rup. starch, and other products. The 
tinned States is not a large exporter oC com 
but dt>es export pork products after (he pigs 
hiive bcert raueitexl un Ihe grain. Altiti>ugh Ar* 
genttna gm^is lest corn than the United Stales, 
ii ships more com to Europe than does our 
country. Hungary, northern China. Africa. 
Mexico; and Middle and South America are 
among producers o1 com. Com thrives best in 
n humid climute with warm siuiimers. Cold 
limits the northward extent of the Corn Belt 
in the central MisNixsippi Valley: dryness gov¬ 
erns the weslw-ard limit. 

Minor t'rmir.T cultivated by inan (lie numer¬ 
ous, Oats, used mostly for livcstocL, arc grown 
in midfatitudes. Rye is so tiardy Lbat it can be 
planted in poor soils and or land too dry and 
frosty for wheat, whicit it will gcncrully out¬ 
vie td under unfuvt»ruble cundiliOBb. Some 
hurley is grown as a spring-plnnied crop tn 
northern midlatitiidcs; it is also grown as a 
winter crop in regions with a Mediterranean 
cllmuie. Barley is used as a food for both men 
jind animnJs. Millcl and grain sorghtmts sup¬ 
ply a cheap food in regions where |Xtor people 
cannot ulTutd rice and whe.tt, ax in Africu, 
notihem Cliinil, and India; in the I'nitcd 
Stales these groins arc grtnvn atniosr entirely 
for stock feed. 

Bt'rtnf und /rear. Soyf ten ns have q lii^ 
protein and fat content; they serve as u valu¬ 
able food, a source of oil. a stock feed, and 
LI raw maierud for industry. Formerly soy- 
heanv were imported from Manchuria and 
other parts of China, but now they arc widely 
grown in the ccniral United Stales. Several 
varieties ol beans are grown (or human food 
Similar crops include jteas. pigeon peas, nrid 
lentils, 

Stan hy looiLi, Tubers urtd rooss of many 
plants provide needed starch for the ituniLUt 
diet. The white potato wus nutisc lo The high- 
liiruls of South America hut was carried to Eu¬ 
rope and has become a must bn^xrrlaiil food 
on that continent where ir thrives in cool rainy 
regiuns. An acre plumed to potatoes will sup¬ 
ply more food than un equal area of most 
other crops; hence potatoes are panic ubulv 




























figtire 18^ Corn Belt fitrm in tawa. with miii^^nce of prosperouy furm^ 
ing. ' 1 ‘rih'f ts vbuiiiieti irom %ha!iow weth itpt'ratid wmdmillt. 

Bttmr tirr lurgi i»t>ugh w itpld herih of (oiiie tliirlng the winttf ansi to pn>- 
visit utTfngt for finy stnii grain: « tiortd M ttw xilo ai tud oi ham. 

Tbs'S }ssrm is pt\ivfiiesi n Wt oitibHihtittg:t for *Uttler of iHsulsInt-'ry, and 
f/u' ttwetliuR M targe isnti msnivTs* if^ltsUogroph, aMirte^y of tbr L'.S^ Depart* 
mvni of itgftvtitittre,) 
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usefui in ihifkly populated areas with suita- 
bJe eiimatc. Poland, the U.S.SJt>» (jermaTiy, 
France, and Cicelioslovakk are leading pro¬ 
ducers, but mosil fiuTopean cotiniries grow pp- 
tatoes tind they have been introduced into 
northern China. In Europe potatoes are used 
to feed stock and to make beer, indastrial al- 
ctibol, and starcht in the United States, their 
ehiel use js os huntan irkid. 

Sweet piTtntoes aft grown in quautity in the 
Sotithem states und throughout ifw tropics, 
rite) arc vatu able for stock feed as well as a 
useful food for man. Roots of ilic manioc, or 
tapioca plant,, are entenaivcly grown in rainy 
tropical regions. Taro, arrowroot, and the 
pithy trunk of the sago piiliti m Indonesia, 
lUid surne vurielics ol tree ferns in the Pycific 
islands |igv<. Isecn used its foods 

Fritifs that contain much sturoh (lud are 
widely used for fo<»d include rifany varieties of 
the banana. In the Congo Basin >imi the Ama- 
ron V'allcy it is the most important food for 
some naiive itihes, and it supplentcnis rice 
and other foods tn many t'thcr ttopical IdcoJi' 


ties. Lands tribuinry' to the Caribbean Sea 
raise bimnnas by the plantation system smd 
export Them by the Hhtpload to the Uolicd 

Siiiiies 

In the South Facific iilunds the breitdEniii 
fias been widely uved a* a main source of 
stureli in the ttative dart, 

tivestoek. When using plants he has sown, 
ciiltivatcd, ;ind harvested, man goes directly 
to the land for his tood and shelter needs. If 
for ihe sake of variety or for other reasons 
he uses rininiid product, man conecn mites on 
theii feeding and cine; Itc cuts pkntir indi- 
tcctly, as it were 

fn gctierid. direct oonsumption of pi uni life 
will ollovv (be earth to vtipptiri more peopU* 
than indirect consumption through livestock 
lit jBOitl populous parts of the wcirld, for gfcal 
musses of people, meal is a luxury fixsl. bat 
in mure sparsely populated seniiarid lands 
livesitock can be raiicd on a luige scale where 
niititihl conditions arc unfavorable for fitrm- 
mg, Furrhvrmow, purchasing psiwer .mii high 
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of living etiwhlc urban people in 
lands to use dnJr^ products; this crciiies 
3 commerdEi) dunuind foi cheese and butter, 
and stimulaLes produciit:in of anlmujiii for these 
purposes. 

In mimy respects Iierd'mg h (he same 
throughoiJt ihe worlds whether emphasis be 
placed upon cattle or upon sheep. In cither 
case, it is possible lo use extensive ranges of 
fenced srauJl pastures. If large ranches urc 
used^ the caufenian, and lo a g;real extent the 
ihcepherdCT, tend to lead u seminonindic life, 
dependent upon the locanon of good forage 
lor the aniiiiab. Isolation h often the stock- 
malt's lor for long periods* and he must rely 
on his dog and horse for coiiipanEonship. Thus 
the cosvbov\ vuifue^o, or gittiiftiy leads a life 
unfamiliai to his sedentar)' countrymen Simi- 
iarfy, the shcephcrtlEr. whether he tends fltKrks 
cm the slopes of Palestinian hi!b, umong ihc 
Owyhee upifinds of Idaho, in the Kittilai^ Val¬ 
ley of Washington, or in more remote parts of 
[he worlds follows an isolated. seminomLidic 
pattern of life in search ol wearer and feed for 
his charges. 

The Dticesmrs cd the Boerf or Afriknndert 
in South Africa came fron) ihe rainy fertile 
Netherlands, where intensive farming and 
dairying were customary. In the semiarid veld 
(grasslands) of their new home thc^ people 
adapted themselves to quite a different envi- 
ronmeni. Thev became sEiackmen, each oe- 

r 

cupying a largf tract of lund and farming ex¬ 
tensively when they farmed at all. 

Arid and sembrid cliin uric region^ may 
have stiindent precipitation for grasses that 
con be uficd far atiinurf feeding but insaih- 
cient moisture to allow actual cultivation of 
the land with utiy marked succejw. Tliesc f>of- 
derline sectivm^ occupy fuigc p;irts oJ western 
North America, ceniial and soudiern 

South America in the middle latitudes <>ther 
similar nsgiops include inlerioi part^ of Aiis- 
ttplift, North and South Africa, nnd northern 
South .America in the low if r Altitudes.. Gencr- 
ally stock-rai.stng uctivines, leading to pro¬ 
duction of meat wd hedes, are on a very ex+ 


icnsivc scale- The sEime is true of sheep rais¬ 
ing, which provEdes both wool Hud meal. 

Among (he great catlk-producing 
coiiRtrics arc India and Pakbirtn bul their car- 
tie, largely used for draft purpoj^es. contrihute 
little meat or hides to the flow of world tmde. 
The United States leads the world in bee! and 
doiry^ cattle, Brazil. Argcntiiui, and Australia 
also f;iise much cattle. In China, catUc are 
draft Huiniids and are usuaLly eaten only wlien 
they can work no longer I Figures lh-7 and 
18-8). In sembrid regions iherc h a c\q^ re- 
Litionship iifiiong numbers ot catEle, quality of 
the forage, and expLinse of land used for graz¬ 
ing If grass is poor or ceiuIc arc too numerous 
for die “carrying capacity"' Of ihe range, the 
quiUity of tltc limtl product is bound to be In¬ 
ferior- Ihe supply of good gias!i h destroyed or 
diminished, erosion sets in, and the range dt- 
ciines in prodnciivhy. This must be guarded 
against, particularly where caltJu are griiwn 
extensively on n contnicrciEd b^isis as on the 
Great Plains or the Argentine Pjimpa. Cattle 
production by family or triboi units on a non- 
coniinercia! ba.sis in central Africa is lcs.s 
likely to hriflg un^iiiTivfjtctory resukv unless 
abuse iff the lUiUiiat grazing rcwnrccs prevails. 

Ono peqiiLremcnt for ^cccsshil Livestock 
ranching as u large extent of range This en¬ 
tails widely spaced ranch settle ments. fencmg 
or sonie other mclIiiMl of keeping catyc under 
control, iinnuai gathering!^ fer branding or 
sUtighlering, and men specially iruincd in 
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ciitMc rani;liirvg, Ctc^iI pri>^re5% in livestock 
riinching has been ns^oci.iied wirh improve¬ 
ment in cattle breeding and the clinuniition of 
in^icci: pesis. OradniJly mosr sciiotiK cmih 
pciits and discloses have come under contioL 
^\{iiitiul breeding cjin be carrred on ^access- 
fully witit deilnite objectivcj^—bteeJing for 
richer milk or larger output^ Itc^vkr y^ci^ht 
and more mcid, mere (cntlcr meid, and The 
like. The pnictkc of urtilidd in^rtiinaEion 
promises to miikc improvement in nnimol 
stocks more widespread. 

Northwestern Europe, ^vhjeh is unoble to 
pnivide enough for it$ millinn^ o( people, h 
the chief EUiiikct for mcsil. The Lliiiied King¬ 
dom especially b a liupc importer of J>cef 
prrnlucts. which arc also bought by Cermany, 
Sweden, and France. Mediterranean Eirropc 
uscu rehitivcl)' sntull umounris of beef. The 
principal exporter of beef and beef priiiduCt:^ 
IS Argentina, followed by Aushalli, ^*ew Tea- 
land, and Hmil, but Argtfitinxi h fat ahead 
ol lUhcr nidbns in thi^ fratk. For its s^e, Ire- 
hiinl is .m important exporter of beef cattle- 
these come mnihly from farms smaller than 
those located in less ruiny regions. English 
farms and those m our own Middle West also 
make stjuiificaiit contTibutioni; to the meal 
MippJy. 

Ihiiryin^. In con^^l^t to the extensive ac¬ 
tivity mvolved in production of runge cuttle 
for beef anti hides, the dairy indu-^rry Illus¬ 
trates inrensive iictivity. It usually requirei* 
much snuiller space in which to operate and 
thus is found tJi the more humid parts of imd- 
laiiludc legions, close to liirgs iirhqu centers 
thill rely upon lU milk and cJscciic lor part of 
rhcif fo4Hi. The noi able except inn is New Zca- 
Li ltd, whose bill ter and otbci diiiry pnxiucts 
hiive found u world market dsr-vpite it? diKiunce 
from large ennsuming markets. Ihh was made 
possihic by invention at pmccsses for pr^rv- 
ifiE milk througli canning, dehydrating, and 
mpid s;fiipnieiit under mcchariical refrigera- 
hun Dcnrtiuik urtd ihe Nethcrliinds botli spe¬ 
cie I i/c tin dairy ptuducls. the foimer on butttsf 
and the latter on cheese. Boih lind ready fiur- 
kets in neightHning nalioni^. 


Dairying a human occnpatiE^n niay call 
for Stull feeding of epw^s it Jhe crEterprise is lo¬ 
cated in regions of severe wjuier. \\s m the 
nottheasteni Em ted States. Thin luvulves cut- 
Eng, drying, and lUoriug hay. sUugc, or other 
feed in amounis sudkient to carry the duirv 
Iturd through the winter, and it may add con- 
sideriibly hy cosiv of pri>ductian. Extreme care 
must be Eaten to ensure cleanhnes-s of the 
pfcxJuL’t Rapid irunsit and other con$ideru- 
lions mnkc diurying n highly speciaibcd jind 
advanced form of human economy—and a 
iuglily prohiahle one if geographical condi¬ 
tions die righl. Slab feeding is also done in 
other places like California where iJhdfu and 
other fodder b harvested by machines. In 
Western Eurojjc many cows ate siaj] fed be¬ 
cause niosi farms an; small and land, where 
possible, is used lo grow Eodtler and other 
crops. The animal manure is cate fully -civcU 
and a|>plJed to the cmpbnd, whidi helps to 
maintain soil fertifiry and good yields. 

Sheefy, llkt cows, are nutlliple-purposc ant- 
mab and of widespread dbiribution^ though 
the New W-orfd did not havr tliem before the 
Spanish conquest. Ae pfcscnr sheep are r^iised 
In greatesE numbers in Australia, the Soviet 
Linton, Argentina, and New Zc.dartd (Figuie 
In the Soviet UtiEOti, they are nct:ded 
for food and cliithing hy the Russidan.^ and the 
many naiivc^i of central A^^ia. in Australia and 
New Zealand, sheep me gr^mm far jn excess 
of Itxrul needs and both muHOn and wool are 
exponed lo nortluvestern Europe, espccLaJiy 
to Grcjit Hritain lo augmtiH British sheep pn> 
ductioiv. Olhei principal producing coiiniries 
indutlE? ArgcntitiJi, Uruguay, India, ihe Union 
of iiuih Africu, and many MedherrijrLetm 
landii. In the w-e!<tem Lnitcd States sheep are 
raised mostly by the ranching melhod, but m 
the northeastern pan of our country they arc 
commonly kept in fenced pastures, as iti the 
hills of southern Ohio Sheep are rutsjcd sut' 
ccsisfuJly throughyui middle latiEutles, where 
Ihcv wilhstand cold wmlers, aA welt iifi in drv 
cliiimlcs where they cart utiiiie gr^ing trtJ 
meagcf fnr hirger aniniois They abn do w^H 
in {he tvigh aliirudes cfl the iropics, along with 
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oibof wool- and hnir-bearine such as 

ditf alpaca and llama ol South Anitrica'it 
JiUtchi, 

CfUiLK, lo a greater rhan sheep, cm 

utilize poor foni^^ and usukdl^ are kept in 
hmer latitudes than cithet sheep or cattle. 
Tlicy Deed not rnnge as widely as sheep or 
cows in search of water and thus they ure well 
adapted to ^!dm^^^tic production aniooe such 
sedentury peoples as the oasis dwi:llcrs of 
Arabia or the Sahara. Goals pm vide a pcior 
meat supply but produce rich and easily di- 
geyied rtiilk. They arc movt cutninort in India. 
Pakistan, the linlm of Souih Africa. Turkey. 
Spain* Greece, and other Mediterranean 
couniries. China, the U S S R.. Iran. Mexico, 
and Argenima each has iniHiLins of coats 
Their presence usually indieuies liiw ^rjuJards 
ot living. The angora breed pmvidos a com- 
rnercial product, mohair* iiigidy v.iltied for 
cknh 

Snitte ore someiiniei scavengers, relying on 
olmijst jmy form of ftxjd they can find, hut in 
other situations may he earcfufly bred, fed, 
and cared for. Although tn some pans of the 
world jirc given hide attention, tn tite 
Middle \Vc£t Ihey are ot selected sUyck and 
arc gcnefolly faiiencd on corn. Here pip art 
not 4 lk>wtd (0 range fur I mm tite lurnic pen 
■md .ire used iiitlc uianiifaclurlng plants to 
mni grain and various ksods that mighl odter- 
wise be wasted into excellent mciit. For the 
umounr it eats -Jt pig puts on more wcigiit thorn 
perhaps any olhci ammnh The ease with 


which pork products are cured is sin advsm- 
tage in the utiitzatioii of the me at. 

Swine are foimd in grcate'Sl niunber^ in 
Chinn, tlic United States, the Soviet L^nion. 
Gennnrly,, and Brazil, tn north western Europe 
and United SniTCs the pig has hecoine I lie 
ha5i> for ii large eommei^kil nieat indus^iry. In 
olhcr parts of the world, the pig is not com¬ 
mercialized and merely forms one elemcni in 
the subsistence economy of Ihc peasiml fLirmcr. 
Among Moslems, Hindus^ und Jew-s. religious 
beliefs rnhJhii the use of pork. 

Tr«e Craps. Most people consider cultivurion 
of The land, with it^ aitendani emph.isiv on 
gmins. smalt fniits. tuben, and the like, fis its 
most uuportant use This may be true in bca- 
iiori$ where &oil depth and (erTlIity. clunau:. 
and relicJ of ifie lanrl unite lo provide a satis- 
bclon combiuiitiou oJ natural fuctois leading 
t<j agriculture, On the other liand. If stuK are 
markedly infertile m hill slopes are too siteep 
for ^tHicessful culiivation, ii may be more 
pmliiabk to retain and in>prt>\e native stands 
of tiees rather than destroy the forest cover 
Many rrees. such as the chcstnui, sugar naiple. 
uiul cherry, provide food tor man or iittinialc 
and at Lhc same lime are valuable sources of 
timber. When properly handled, gioves of 
trce.v may eonirilniid inure wealth to their 
owner^F ihan U the land were cleared or 
plamcd. Tree plansation?^ of teak in Burma, 
Clirbimiiffr ittcs in Michigan and Perm^lvunia, 
“iiugiij badi" in Ohio, Pennsylvania, or Ver- 
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nicinl. rubhur in Ihc Straits SctLlements, a^lvcs 
in Itiily, Ifinon proves iij Sicily, or omngd 
groves ID saufhem OUjiciniifl iiwike imponant 
conrribuiions to the world's store of prrxlucts. 

Trees Hre slow to meture; hence monetary 
return on JDvcstnieDl in Lbem is lono in com- 

■C 

irtg. A cork OLik ajrove, for ex^iinpk, niuv bring 
no pfofiT wliattver for mott than a gcnerin 
lion of ov^ntrrsliip. Thh in mum on tfie 
invtfstiiicnt ircrjucndy deters landoxviicrs from 
devoting efforts to “ircc forming,^* and Eentpt^ 
Them to dear and plow slopes, lliis can kad 
to the permxincjit deiiLmcnt of the Imd use in 
their neighbor!lopil^ earning ^lUtijig of 
ciosion uf slopes, decrease of wil fenifiryp and 
othci unfortujtiiue at'cnnipatiimcnlit of initUid- 
jufited land 

Farming and Sfilf-sufFid^ncy. Same nations 
from Ltic !itandpoint of national defense kd 
til [H it 19 desirable to become lu neurly self- 
suJlkleni as pcns$ible. High proiectivc lartfTSt 
bonu^ieip impon quotas, iind other schemes 
may be u?scd to pronuHC the praducEion of 
craps that ^auld be im profit able without ^uch 
aids. Thus sevcriil European counrncs pro¬ 
duce ihcir own sugar from beets at higher cost 
ihiiD Ehey couid buy sugar from the trop¬ 
ics. In time of wur the nation would have it^ 
oun ^supply; In lime of peace die money thiit 
would be spent for ini ported sugar k retained 
at home. Before the Second VV^irlJ War, Cier- 
many und Italy endeavoreii to increase food 
crop with considcmble success; lessened im- 
pt>rls made these countries iiiorc sell-iuificienL 
Schemes that cut down norjnal imprts oi lann 
cfc»p^i help domestic praducer^j 41 liie expense 
of donieiiliL; consumers, wlio niusi pjy Jiigiier 
prices for f 0 t>dt anil of cxportcis^ in oiher lands 
where tiatynd ce^nditbas imu^udly favar- 
able for cheap production- 

Furminu In Ihe United States. Pidrnis ^ipd 
ranche^i inclutk about 35 per cent ot Uic total 
tireu of the United Siaicv. The rest h mnun- 
tains fore^ts^ iksejrs, ■•wamps, and puiki, or 
is used (lu nonaEriculturaJ purposes like riV 4 d 5 
jitd Euwns. On!y 17 per ceni of iht total area 


of our <50unlfy is in crops; this^ is less than nne- 
third the acreage of faniTs atid ranches. To 
c^'ery acre in crop, two acr&s arc m pasture 
and wood lotS- If demand fur food crop in¬ 
creases, the acreage under cnltivaiion could be 
expanded by at least une-liioif. The expend 
of running this additional itcreage *^ 0 uld prob¬ 
ably exceed prc^nl average cosb, since die 
best and most easily tilled land is developed 
before inferior types are used. With tiie pass¬ 
ing OI time, changes in fann xy^itcnis and in¬ 
crease in population alter the agricultural pat¬ 
tern. Th\i^ an Ohio farm mighE be used first 
for suslenunce, I hen for cash wliea*. and now 
for diversthed farming. 

The different craps raised, whether cot tun 4 
com, wheal, orchard fruiis* tobacco, or other 
siapt^* bring decided changes in the land¬ 
scape. BuildsTigs, size of heldx and furmSp and 
number and kind of Jivci^iock are related 10 
Ihe money crap of a region. The buildings of 
a dairy fjum would include a big bam for 
storing feed^ Many windows nn the ground 
floor indicate lociitEons of staIJs for the cows* 
High round silos and many sheds for pigs:, 
poulliy, lind machinery are located nearby. In 
California with its mikl winters, hay is stored 
in the open for ihe short period of feeding 
during the dry seitson, and slltige is not needed. 
Bam> are ‘smulh rince cows can spend most 
seasons m open pastures. In tobacco coun¬ 
try, ^^heds with adjustable openings for curing 
The leaf arc chnrackri^iic features ol the tarm 
complex. 

Numtrarrs types of farm tiiTidscape are 
fatind in the United .States {Figure J8-10) 
rhui in the northeastern region, farms are de¬ 
voted lit dairying or to specialty crops like po- 
tatcies in Aroostook Couniy, Maine, ortobucco 
and onions in The Connecticut Valley (Fig¬ 
ure 8-12 3. Dairy fanris, with huge barns for 
storing fiay during the snowy winier ant! pro- 
vis edit for quartern for the livestuck, comiaue 
tJuDu^h .Nkw York, Indiana, Vlichigani and 
Wisconsin. 

1ft the far Souih the money crop cousiist)! uf 
cottoTip raised generally by renanis. tsorh white 
and ixilored. living in poor shacks with htile 
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S DAIRYING 

CROPS 

- T-r.EAT 

4 ORAUNG ANO JRRIGAT^ CROPS 

5 SPRING WHEAT 
I WINTER WHEAT 
1 MINOR FARMING 
1 CORN 


n rOflACCO 
U PtWUTS 
IS FRUIT 

tS NON-^AGRLOJLnilUL 


^ G^MERAl FARMING 
ti COTTON 

It HUMID SUflTROPICAl CROPS 
n rflUCA CROPS, FAHMINO 


nfui cftifS in thr Uniint Siiiit‘ji. 


liv^^siock AT equipment nml handling fTiTin 
10 20 acres oJ (and. The amount of land 
planted lo coUgd is chiefly deJcmiiDed by the 
numljer ol ‘"hand^” ii rainfly can musler (ot 
picking 1 he crop. Codoit-picking niecbme’S arc 
also used, especially on ibe tmgc farm?, fnicr- 
>persed ihrough the Cotton Bdi ere rice farni^ 
in Arkansas* and Laiii^ianUT where 

condiiuTiis faver the plant, i^ugar cane in Lou- 
i^Hiyna and rionda. citrus arciiards in centrat 
Fl[jrida, and truck gardens to supply North¬ 
ern markets with vegetables and berries m 
winter and Spring- 

In £itcas of fertile -^d, farms of the Middle 
Alhinrit states wc 5 .t to the Com Belt arc gen- 
crully charactered by prosperoui houN»* red 
bams, and numerous outbuildings for live- 
>tc}ck and maehirtery f Figure '1^11 h Farm> 
average (r<iin hfi lo more than liMl flcre$ in 


sb^e They have pasture htfid* fields devoied to 
giTiiji and olher crops for two OT three yeufs 
nnd then planted lo efover to replenish the 
soit* huy Innd* and vvoixl Ints. Milk, lanlmalsi^ 
wool, poultry* ^md some gram ajid fruit are citl 
sioftl from liicsc farms. A Com Belt farm h 
generady o sort ol manatiicliLruig esiablisiv 
ntent to turti com and ollwr foilder into pEtkl- 
ucts for 'fiale. with the animal or gnee^n 
mire Lilted lo miiiiiinin ^i>il fertility. 

tn the Siiuthein highlands the funning sys¬ 
tem bi of a diversified ty^to. with chicken^, 
pigs, and 0 cow usmill) kepi. Com and other 
crops are raised on hit!) ground thui ts often 
sub|eci to emsion. Bcsuliing crop yields ure 
%o pool u$ to permit only a low iiiaiidard of 
living. Irr w>iiie sections patches of tobacco 
raised a money crop, since it K valuable 
enough lo viand transport id ion costs. Although 
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SLibsistcntc fjrmki^ vvy^ once cimittioti in xhh 
region k itLJw has almosi ceased. Manj tur^jl 
residcnis lomi on only a pan-tiTnc basis. Co:d 
minmg or logging provide cmplaymcni. do 
milk in nearby towTii!'. 

On the casicm -^icaion of ihe Greai PJaifis. 
>kimrTiei rainfall imd The growling 'i&scyi favor 
uintet wheat in tht central arey and spring 
wlicat in die nofthern pention. Alihough ctnn 
h sometbies planned, (he usual light rainfidt 
prevcni5i average yields lluit equal iho^ 
thcr east. Uruin sorghum pQwn for sioeh feed 
i& rather drkiught tesistani and does: well on 
the sou I hern plains. The farn» arc a li-ill-w^C' 
tion to n section (64iJ acres i or more in sisse. 
and where rniTifntl dnaps below 2Q irtchc^ an- 
nuatly, land is tefi m summer fallow once 
every iliird year. SomCMmcs this ts done every 
odurr veiur so that the farmer has onlv one~ 
hair to two-ihird^ of liiv land under cidltvaiion 
iii ufie lirtie. Some wlwiii farm* arc entirely 
mcchuntj^ed and htive no llveiiuck whatcii'ei 
Under ^htse conditions, the house is the tm^\ 
prominent building. Farmers can allaia o 
nsojc secure Cisisience by pritciicinE diversifi¬ 
cation and producing livestock ns h side line, 
raihcf than gambling on wheal year after 
year. 

Tlw drier and rougher section^ nf the Grcyi 
Plains^ Rocky Mountain, and Plateau areas 
:trc devoted to sheep and ciuik runches. Here 
the currying capacity of tfic land h Imv, fsnd 
-10 acres m more of hmd may be rct|aired m 
fumisti [odder for nne steer. Under these cir¬ 
cumstances. ranches may average from 5,00(1 
to UMMKJ Of 20,WK^ acre* In extent, wiili uc- 
cusionat places js large as toii,o(MJ acre^ or 
mnre Many ranches have accesi^ lo pubUe 
range land or nation ill lorcsts in which gra?- 
mg rights may he leased. In the grazing conn- 
try not only ate ranches far upan, bur trading 
centers aie also u^idcly scattered^ soinciimcs 
with inicfvaiji of 50 or IW miles hciwcen 
[owns, yet iticw cemers seldom ^upprt more 
than ft few hundied people 

Where irrigaiion nnsy he prjicticed jmd a 
growing seasem ut 151) days or more prcvailfK, 
intensive ugrEcullurut development by irriga¬ 


tion hiii Dceurred Often dtfTcjent sections 
have specialized on ecriain crops, aldiough 
alliiUa is grown alniust everywhere. Nciu Salt 
Lake City, in [i\c Yakima and Wenarehce 
Valleys of WiLshJBgtt'm. and the He>ikJ River 
V;!illey in Oregon, apples, cherrie^s, peaches, 
pears* and oilier fruits itre imponaiii r Figure 
IS-11). The Snake River \'allcy in Idaho, the 
Y.iJdma and Moses Lake ufcas in Washine’ 

■V^ 

tom and the delta regEon in Culifomiy grow 
many potuioes. Sug^ir beeis arc a specially of 
Utah and SQtilhcrn Idiibo. 45 are hops In the 
Yakitim and VViflameite Yulley?^^ The average 
iipplc orchard in Hie VVenatchee Valley is J5 
acres in size. Owners live us ncjir logclher as 
suburban rrsident^ and afe with fun¬ 

ning Wilier, cteerficitVi and other facilities 
asihougl] they lived m a chy Oiangci. grapes, 

and other fruits in Catifornia are Ecuerallv 

■...- ■ 

riijscd unJer sitnilur conditions. 

Tiiese arcu* are very pleusani ptnees hut 
when n grower produces only one crop lie tus 
Jio o\htT comnkxlity to fall back on stumid 
yield tail or prices drop. In ^some yeios m^try 
giinvurs in ihe North west pay the railroad's 
more for uansportinc thejf apples to market 
than the producers receive, ’^'ct from Hint they 
nnuil meet the cost of boxes, tree pruning, ir- 
rigaiion, sprayings picking, cultivation, and 
packing the crop, ms well av Taxc!} md interest 
on fiirm mortgages Then niiiy follow several 
yenns oi hamper crofTs unil top prices^ Obvi¬ 
ously, form income niusi be averaged over a 
Term ol ten yeur^i ar U>nger to ijeiumiitie 
whethet opcfuiion^ arc proftuibk. 

In Oilifomiu Roaie twmicr!^ of fruit ranchc'® 
have red red trom other bitsm esses and look 
upon their phicci rather as pleasant homes 
than fts Income producers, but the mai^ who 
is dependent upijn truil for his mconiu ffe- 
qucnily fuces ^ ddrtcuJt situation when frosi 
kills hilt crop, die price codapses.. or some 
other rojsksrtujic OCCURS, Uiversification lor 
the fruit grower so that there sfuiil be Fiomc 
incciTie or .it Icn^t ^uxtertance fwni an «Tcre or 
two, ^ith a cow and pi^ultiy kepi as u side 
line, apfTcars to be ihe solution ro some protn 
lems of the ^vestem fruit ''rancher.^ 




Figure wf n Cohtnhia RiVi^r 

B%h\iTf wtr SuttHViiJr, ihe m^nU^riuIffc und inotJern farm- 

haux^\ ftnis'*/ /ij tt}Hmtlunt 4mi cht up M-karkify . {Fhoiv^imph, cotirteTy 
sh^ L S. Bamm of Hi^iti^iutiimt Dti'*iiTh$ii^tti of the ImeHiV' t 


Jn the mild clmiaic of Ptigei Sound, the 
VVillaniuttc Imvbnd. and Califtirrtid vth^fe 
ubiindjjit riJinfkkU or irrigalioil provides pli? 3 iEy 
of feed, there jre e.\cdJcnt diilr)lii| iind poul¬ 
try sietttons. 

V'egci^ble^L jrro™ under irrigjJtion in the 
^TfiEei and shipped \o Eifisiern dtiev An a spe- 
tiultj of the JiiipermI Vddey in California 
and the Rio Gmnde Volley in Texas. 

Some ConireU for Agricultura. Various nytu- 
ral faetorf^ alTcet rhe tTOp^t rai^d nnU ihe 
iiietIukR adopted hy farmers. A truck |sir- 
dener supplying »tiial 1 fruits and fre?^h vegetu- 
b\cs to 0 ncarhv cii) market needs level land 
rehiliv^Ey free from clove to !hi^ market. 

Natural bnitity of the s«>il may not he a con- 
trollihj; httzEOr In seketion of the land ^foec 
^^lJck crop^ hiEV^ li liigli value per acre, utid 
JeTliliiers eun well be afforded. Tf crops are 
hvirtg raised in the Souih during winier for 
Mile m Nurthein ciiks. ctmVL'Jiiencc to rapid 
^^a^^pott^^jon. lahor snpply, frecdniti from 
fro^it, and perhaps vsakt hu irrlg^Lifon are fite^ 
tors i^hich allect prcuiuelion. 

Different controls limit crop in vaiiouv 
parts ot Ihe curih Hop raising 15 uncommon 
in Metsiem landi hecaiise ncliglous belief pre¬ 


vents Mohamnicdan^i from eating piirfc. Jn 
Ausirdia, farming is geneialJy limited by 
rainfall conditions. In ihe s^iiurliern piifi of 
Australia, the lower limit of rainfall foi- wheat 
growinc is a rciiabk average of 12 inches pet 
veijr. kiiinfjn to be "ctTeciive" mutst not v^ry 
grtatly from Uii5 uverige and mo^i fall when 
needed hy the crvip. fF the J^-incIs average Is 
made up ol inches for two yearx imd 24 In 
the third ycat* dop fnilures would be so much 
more tretjoent ihan successful yields^ iJijit 
wfi'CMt farming could not succeed In noiihern 
Austtaliu ai least 20 inches of rum fall are n:- 
ejuired even lor grarlng the result of excess 
sjvf evaporation hecuusuz of higji temperntures 
and prolonged dry reason, in Canadj and Si¬ 
beria tempeniiiirr i-s the [Hikwyrd limiOng 
factor in agricullurc; both diort grtiw-ing sea- 
sun and .ihM’iliiie hick oJ IteuE may pieciude 
Turn ling operations. 

In some places. esipccisilly tropical counlries 
where living Es Simple and cheap, a lirnsiing 
laefor in. agriculttire is die type ot supply of 
labor jivnlkihlc I lie men may be Uicre but 
uu dEsindined to pr^donged Eiarii labor uiuter 
the iropical %m Tut pknlalaons to succeed in 
these placC-s races more uccustntiied lo regu^ 
lac work may be iiitr\iduced. Tims Japanese 
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and Ftlipinos rajst sug^ cunc in I-JawiiiL .-M- 
thi3ugh toh^cot^ Is ivpic 2 iil^ grown by wncrs 
and lihflrccropptirs Ln ^maJI fwldii* somclinies 
hirtjd labor h ostd on the big pliiocs in The 
Bluegrass region of KcnxMcky (rigiine 
and Nearoes hired to wwk in the cane 

V 

fields of Louisiana, Indians were brotight ftom 
Asia lo work In Hji and Unlisl} Gimnii. Llsu- 
iiUy pbntation Ltlx^r i^ coJiired^ but in 
land in tropical ALiioinlia, in Peru« Argentina^ 
Pueit<i Kko, and on ninny pinniniions ir> Br^' 

£}| and Cuba, white laborer^ tend and cut 
5ugar cane despite the hot ^un, 

Naturol Hmiiing factors mey operate for ot 
ngamst a eertidn industry^ such as livestock. 
Thus m Japun^ ii liiTly rainy country, ilie Jive- 
si ock industry would appear tii Ik appropri¬ 
ate. alive grasses ure so tough and indigev 
tible. hov^ocverf that no minimal cun live upim 
them; (unbermore, they tend to choke out 
pastures started frorn imptined grass seed The 
nunibcr of nninmls ttuu cm be fed fiuiti 
planted foddei crops Is quiEi; sm:iJ] tor Utc 
countty, since Uie large poputation needs mosi 
tilled laud to raise ftxni for people raiher tiuin 
for aninluh^ Thus fpceial h-indiCLips limit t.\~ 
paitHion of livestock production in iapiui In 


contrail, Vew Zealand has good native grasses 
and extensive stiwn pastures of Introduced 
gr+iiiSpes. Baih luive high currying ciipacit) 
which enables the coumry to keep 3Ci million 
sheep and mure th;m 4 million cattle in tm 
area only large n ihe slate of Oregon, 

Insects and Diabases. Insects f^ud insect- 
home discu!M^£ i>F pknLs and unrnials stnne- 
tinw are imponanr environmental facuirs. 
Plagues tjf rn.secis, like grasshoppers on oor 
wc^stem plains and the tocusi in Mediierra' 
nean lands, sonicinnes occur. Nearly cverj- 
plant hus Insect pamsiies tlml eat its fmit 
leaves. They burrow under bnrk, gnaw rootSt 
or injunj it in some other w ay. Usually other 
iukccu prey on these parasites, and climafic 
and oiliei natural condilions keep down their 
rate of increase; but ocvu-sionaSly controls are 
absent or weak, and then severe damuge re- 
sulis. 

Pianiijig of conimcrdal crops in phintations 
lo the tropics, where no frost stops liie nuturoJ 
tnereuse in insect itombers. furnishes a vusi 
new ftKid supply Un in sect pests. They are 
con Iff died by puknn^^ parasites ihal prey r>n 
the destructive insects^ and breedinc of rcssst- 



fif^urc Toppirt^ li> 

fvrrro pfutm f)t\ a Smahvm 
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,iTH species of pliints fncbtltig them iidsJs \q 
e^pen^ :ind i^oublc uf Jurming^ but j| is 
for I'tut'cessfiil pbnt^tion operuiinn 
in \hc Iropscs. 

Another limiting factor far cmp ntiiv be 
izonia^ou^ diseases. Thu^ coffee hiighr 
neiirly wiped oul cofTec produCUOI! in Cejlon; 
the witches -hit^om disease hiss gravelji in[ured 
cacito pluntuiion:!! in Ecuudor^ .niJ die Pirn- 
jniii disease has reduced bananu output IfOm 
L^ntrak Americfl When conlrctls for n disease 
are discovered, udded expctiscs tnerca^e 
of produciiofi. Animafs suffer from nratiy dis- 
carried bv insects. Thus ihe isetse fly 
trjASETiiis %o deadly a disease to cattle and 
horses that few of these creatures c#in surviie 
kn the diimp lands oF ccntrul Afrlc^i The tick- 
home cattle fever, until hrought under 

control by cfipprng isnininls in oils thal 1. tiled 
the ticks, excluded The ini rod uct ion of unni- 
fected stock for breeding purpoi^’^s. Unaccti- 
mnted aiitmuJs died tjiuckly^ although native- 
born anininh hud ucquitej:l an imniuiuiy 
The disease. In feuit-growing sections of Ehe 
Uniicd States, spmying aguinsi ihe codling 
iinith, Ssin Josic ^'ide* and other insects, is a 
large item in the labor and e;^pcnse ot produc- 
lion. The colton tH>lk wcevH (Figure JS-13'k, 
fiewiun lly, corn borer, cutworm, wireworin, 
chincli bug, Japanese bee He, caruigs^ and 
utlwr cmp pciits are regularly fougJit by United 
Suites formers, but loial djinisige done crops 
in this country by insCcU anuiunls to niun)' 
hundreds of millions of dollars per jeax 

Not all insecis arc bumtful; some, like the 
bee tiud ific silkworm, have been domesN- 
caled. Otliers are needed tor pollifialion of 
certain pi ant The fig ifcCt lor cxumplc. pro¬ 
duced rio fruit in Calikimhi until n tiny was.p 
that fH-i||in Cited iht bloss<»jn> wsis iniri>duecd. 
Fhe spread ol ordinary ctoiper and tiK honey¬ 
bee of ncccs^itj gp togcilicr. 

Goviernment Aid to AgriCiiiturs- Many 
imined men. under boih priviiie [utd govern¬ 
ment atispices, are devoting their entire time 
to studying plan is, soik, doiucsiic jitinuiU, 
and control of jtc^I> and diseases, ritcy ex- 



figure tH-JJ Efilargai phon^gniph af a boU 
tvv^h'il 4itrmii:ng a batL i ifsi’it by p^rmis- 

rt/ ihr U^. Di:pnriitieiii of Af^ricufUirt.) 


pcrimciK m order to ilnd whut crops are best 
adapied to a region, Tltey seek to develop 
new imd better vurieiies, uitd lo discover how 
to hundJe. improve, and conserve tand, Thetr 
^vork helps furmcr^ improve products, in- 
cTCfise pTotluction, and reduce co^Ur Studies 
of the espens deaf with desirable crop rota¬ 
tions. systems of farming that will reduce ero¬ 
sion, cneihods of nuirkeiing Hiat prevcni Joshes 
in transmit, the strains of a particular crop, 
and fertilizers suitable for paiiieular iy\w 
Nearly every slate has one or more .igriciik 
tutu] ckpcrimcnL stutjcinsiH and rhe FederaJ 
govemmient aUo maintaini. numerous exptri- 
men ml I arms. Planr explorer^ art $cnT our 
over tiid whole eiirth io find proisiising new 
plants and varietjes to immduce into Ihis 
country. Plum breeders have ilcvelopcd new 
lypev of grainv vind fruiti- ihai are great im- 
pro^emeniH over the original iittick. TTius 
wheats have been bred that ncsisi drought,, 
rust, w'lnterkillmg^ or Hessnm fly* that have 
increased gluten contom for flour, or thui out- 
yicld oilier vuneties Bj erosslnc ecriaiti ber¬ 
ries, I he new loganberry and youngbvity were 
developed. 

Stikz ijiiuramiFie me 4 l^UT(^s limit ^peud erf 
Ijiie.'ftock diseases tike focE-utid-moulh vlivettve, 
Texas cattle feveri ttang's di^ose, and bovine 
tuberculosis. Plants, brought into (he caumry 
are carefutty exanuned 10 detcrnime if they urr 
free o[ parasites and disease Wiien pests have 
been inirodticed or native species becofirc ikim- 
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it^ing, Khz insects 4 irc studied, snd poij^ni iv 
other control meELStite^ recommended Some- 
*rmc$ parysiies cun be iniroJuecd ihiic will 
feed upon and largely destroy harnI^ui plant 
pesrs. in ease of a bad infcstaiicm^ temporary 
quariiDtjnes may be cnTorccd 10 prohibit ship^ 
ment of infected friiU so as to prevent spread 
of the trouble. Thui the Mediterranean truU 
fly waai miroiluii^cd into Roridu: but by quar- 

SUMMARY 

The primary human economy is a^rkuliiire. Till¬ 
ing the $oi| 10 improve prcH.iuc?ii>n ot cmpji pro¬ 
vides food necessary m pLipuluiipn increases- Soil 
conditions^ slope of ihe hcSdii, rainfalh snrLshiiitCi 
and dales of killing trust ail help govern ihe 
kiifiDiini i*nd kind of food pliiiirs grown. 

Much fanning^ e^pectallv in Aiin and Africa, 
IS done cm a small scales h h subsialence nol com¬ 
mercial farming- In ssmlrast, ownerv of comnter- 
dal pbnfaiioni fTirtV mechani^fed ec|UEpnrkent 
[o farm of acre.s ol imdr 4ci> type pi 

farm —large cr all—may grow ■rpeeiali^eJ or 
dlvenifkd crojiit. Orami u^li^eIH provide the 
main IcknI, and most people except ihi^ iu v^jy 
high or very low ktiludes cat rfcc» or 

cum- 

Products of thp soil Tr>i\y he used us food di¬ 
rectly oi Lhnv tnay l>e to unimuls which are 
I hen used for husd. The JiUter prHceicc. however, 
ft!i|Ui/cs large urndnitls of land lor grazing or 
htiilL feedms of ihe aEirmals- Fans or ihc work! 
thai shcJlcr Mic most dense poputaiions generally 
use plani I pods dlrucilvi. those less well popuhiled 
muy make mem pan of their diet. 

The Lfoired States has ^mfScieni culllvnhle land 
lo | 5 ermit very' large production of nioai loud 

QUiStlONS 

f I'liifw* dues geography accptini for the prineipat 
dlflerence heiweep hog feeding in North Ameflcu 
and jn Europe? 

2. Why did caify scttleri in tbc Middle W^^si 
avoid the cnllhatiun of graiwlAnds? 

J- Wbv b lohticco an itndeSEtahle emp in over- 
|)Opulatcd lands? 

4 . What ciruujnsTonas ht the Uniled States have 
led 10 B rekrivr decline in the live ol vtaechy food 


anting lirtd dostruoLioji of infested fruiL tt has 
lipprenlly been eKterminaied. 

Viirious modern tnvenfions tiavc also greatly 
juEjetl tlie expjmsLcn and deiveJopnurni of agri- 
cukum Among these ure lubofi^vifig tillage 
and harvesting machinery^ rapid iransportaiion 
by railroads, irucks, and ships, refrigeration, 
and processing ibai preserves and condenses 
foods. 


stoplev I bar can be grown in fi inid4i!itltiid:c envi- 
ronmeni-—rice, ntaizep onis, potiilDCiC 
Friiti^ beel -sugar. In Addition cattk. ihtMrp, ho^. 
und potiliiy^ are Tidied e^tensivdy. Oi^wrtlibes Of 
KoybeuJts and col tun and no nedfblc, iHinhbcr oi>pi 
like lobacen tire ^rown. Stition^ ihnl ivre ehle tu 
produce totsdi pf Mjcb wide variety iimJ in large 
LjLiaitiity tend fo hecmite velf-uilTiErient And ait in 
need of IckkJ ^upplks from fureign uiurcesi. 

Ouilin^ 

ciff«eli«ig agtieullyr« 

Farming lyiiei- 

Subskicnec 

Intensive and cxEcrtsivc 
Speciaikation 
Diversified 
Siofft of lifff 
Gmins 
!iiBrches 

Liv»i4?ck ond dairving 
UnitiQhd StolBs fqrnring 

Types 

Agrkijitviirql control I 

tnft*rtt ond diiwioi 
^oyernmnnl oldi 


staples, md a relanvcly large increase in out use 
of nonstarch feeds? 

J vvhy h il rcdfihle to grow %hi«;p when it ^ 
unprerti table to grew beef cutile? 

6. The cuffimerciEll producliuti of fresh vege- 
inbtes IS of rcccm urigifi in llus count rj\ Why did 
If noT devebp eariier? WTiy i% ii not so widefy 
foLind in some other p&ns of the world? 

7. \Vhal 4tt Ihe leading AgrictUlUral cnips of 
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each M ihe followijig r^UFQns; Ni^eriu, Nile VbI- 
leVi norltiLTn hlunjLTjry, Uruguu^Vf 

YEingi;£:c S^ulky^ Juvur NethtrrIlimilK. 

kf, ['‘rirpnre a ^aicmenl in which you cxpl«^iFi wlTr' 
Find how mtisi of rht: surptuii ttgritTMltorwl crop^- in 
Ihc L'nitcd Siriics M< produced h\ a relaunch 
smalJ number of farmery, 

lip !kvcraJ Hail con^ervalion nrieihptb appear in 
Fignre IT-P On jou name itmr ol l:ht^mV 
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MiNFitAtS compriive of ilit: valu- 

able of tht: ^orfa's resources: they *n:c 50 rm- 
porUint at the preifeCnt time th^t withciat thirm 
nmn could not mainiaif) advanced living stsincl- 
ards- Without minemJ^L liealth itself would suf¬ 
fer, for inlt ai well as smuU sintounts of other 
minerals are fnr hunmn growth and 

well being. The ptewnce on absence of itKfint 
imd fluorine in food may riuian the difTerence 
between good hcalih and pnor health, and 
other mincnits arv ec|usiljy irupnrtiint to our 
eitistanoc 

Kfmt phases of our ch tlifulioii depend upim 
rnotuilic mineraii tn varbus forms Machines 
ure tnude of metdl^ umJ run by niinern! fuels 
RuHrirudi huul nicirc freight of mineral origrn 
Ehiiti all cither ecinimodhii^ combined Miidi ol 
our iradc whh other nations, ^nd indeed infer- 


nationiil trade in general, is made up of ship¬ 
ments o! minerals, (or Western civjliriiiion 
requires nttnernl products as much of its raw 
msiterial for mnnufacturiiig- The United States 
and Soviet Russia are best supplied with min- 
cnil reserves, but even ihty ntusi import some 
minerals that are ant found in quanriry wliliin 
their viisi temlOTles; such nations a$ Ualy and 
/apnn must impon most minerdl requiremeni^. 

Each year, the Untied States produces min¬ 
erals vaiued ai between 15 and 16 billion dol¬ 
lars. ubout 2 billion of which nepresenti value 
of the mctjils. Ahhougb ^ituelsxicii itre iitcmn- 
pletc% total annuiit value of nil world mincnil;^ 
in crude form i^ prbbnbly ihrce or more limes 
ihi\ amount, wiili petroleum andcoul dte mo%t 
valuable 

The pfimoiy occurrence qf iniaerals liepenJs 
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MINEftAL tESOUCCeS 


upon conditions in Ih^ geologic pjst Jhai fa¬ 
vored their dcp<}&i<ion nr liccumuliirion Min- 
oral fuels {coal and peiroleurrn^ mciivy buitd- 
^ng matcriiils^ including chy (nr brick, and 
niinenik like ^II gypjiiim, p^o>iphate rock. 
iSfid potassium sails *ire a$sociaied with ’^di¬ 
me itiary rocks. Deposits of metallic nunerals 
lire usually asM>cji^icd ^ith igneou$ noeb. Sec* 
nndar)' deposirs of rrsinerals have bean nsoved 
by some agent such as water. These resoufces 
include; 

1. of sand and gravel containing 
goid, plaUnum, tin* preciouv stones, or other 
liurd insoluble tnatenuk tllat have been r^ 
worked by running water 

2. Salines like the nitrates or bora?c whiclt 
Tiuve been fust dissolved ill water and then 
precipiuted from solution. 

3 Scconilury cirrichmeni of ores where 
metals were leached out by circuliiting ground 
water fram the upper pull of a deposit, then 
precipitated elsewhere, usually at lower levels. 
There are also insronces where removii! of 
ruorc soluble minerals leavers coneeriTnitioiis ot 
I he less soluble, a process w hich formed the 
rich iron ore deposits of ihe Mesubi Range m 
iVlinnc?wHa. 

Daveiepment in Use of Minamls- To some 
degree rhe certh^s mineriil re^soufocs hjtve 
been used since prehistoric iimFS. Primitive 
man shaped rocks tor axes, hEimmers. and 
pounders, he chipped flint and obsidiuti i nat¬ 
ural into .(rrowheuds. knives, and spear 

points. Bstv of native copper iind meteoric iron 
wcfe eagerly searched fur and atifijcd. As 
primitive conditions changed tnlo si oiviltsKd 
life, the need for nuncrats expanded- First to 
be discovered were boghi meials like gold, 
silver^ iind cupper that could be worked by 
siinplc methods. Men idsu learned to i^uarry 
stone and to make khn-tired p^tlltuy, bricks, 
and other clay products. DiM;ji>vcry' of Uoii 
opened new opp^^rtunities to Improve roots, 
cnahliag the worker to accomplish bavtiy mote 
frt ii given lime than with stone, bone, and 
w(Kid rmptemcnis. During the last cenimj or 


two, with the dcveJopFTKmt o! improved ma¬ 
chinery* renurkablc advances have occurred 

in the dJscoverv. exirsicnoii. and utilization of 
!• 

tnincrul resources: modern Indusfnal life would 
be impo^lblc without metals, fuel!?, and other 

Most minerids have ;t dehniic chemteal coni- 
posinon^ are com[ajsed of one or more cle- 
iTjents, and possess: chanictcristics by which 
They can be identihed. Rocks ustudly are com¬ 
posed of one Of mure mmcralsi Hmcsitmc rock 
consists of one mineral, caluhe, whereas grau- 
he is a iiiixiure ol' several niineriik. The pm^ 
portion ot u eertuin mineral in li given rock 
may vary considenihly. Ri‘cks from which 
metalii or other valuable minerals can be prof¬ 
itably extracted are called ow. 

Methods of nimmg ores and reco^'ering met- 
uli front them are coitsliinUy ItnpriJvin^ With 
each increase in scientific management of 
mines, smelters, and refineries, ettats can be 
lowered, it thus becomes possible to utilize de- 
pusils thut previousJy could not he expictted 
pEofitably. 

The search for Eninetalii takes num to re¬ 
mote parts of tile earth :itid is one of tlie strong- 
csi fortes motivating world cxplorallun. Some 
nilnefai!£ like nitrates .md hHJtax conic frcjm 
deigns. Severul minerals, ^spedady fuck and 
building nijteriuk conimitnly occur on plain^i. 
Mining has become a principl industry of nu¬ 
merous jiiountuinous imd hilly regions. lii uune 
high mountains, rnming communtnes are ihe 
cliicf populuted ccnlcfs. Tuod. nmchineiy. fuel. 
uniJ other supplies mus^x be iinportcd to iiimuig 
towmp In desicrif and mnunuiins; mil ways and 
highways are ihei-etoTc rcijiiircd. Tliu* mining 
k.Hd> to expkirEiiion and ^cttlenienl or vonie 
rx^gionv ihul WDuJd oihcrwivc he nearly unin- 
hubiU;tk Persisteni search Tor Tin ores in ihe 
Time or the PlioentciuTis. for gold und silver 
idtef die diseovery ipf Atnerica. and tui gold 
in lH4n and IK9K Jed to [xsoplmg of distant 
parts tif the world, estiihtis-hmeni uf permunent 
tnwm and diicv* and suecc5^flll iitilizattnn of 
lands that had lulheTio been Unknown or im- 
cxplored by Wesiem mun. 
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METALS 

Metals are clencnu that, with some exceptions, 

piKsciij u typic:3l lujiitsr, :jrtf- often hatd. :ind 
can be meUed, dra^Ti \mo ^ire, or ruiJIcd iiuo 
ihm wheels. These popertiw mu fee mduU of 
^iil UAe ij^ tJie modem world. The first me tab 
found hy primitive ttiitri were ihiissc whkh tic- 
ettr in the nmivc ^raiSs like gold Emd topper. 
Later fie leatued to ficui iron cftc with chnr^ 
co-il iind reduce thi: couipound to metallic 
iron hy smelt mg the ore. The ancient Greeks. 
H in lies, and Romans svere r^miihur w ith gold, 
)ilvi-r« jinn, lin, teiid, zinc, and quickiiilvcr. 
They y;^ed ^uch non me ml Ik minerrib -n 
sulfur, \dU ^nd Siind, and constnEction 

Dialer mb like gj^psimi. eby, and builds 

ing sioTiC- ^Mdespread and intensive utilizalion 
of metiitb woi slirtiiilatccJ by the continued ad- 
vanec of the Jndwstriul RevoluiSon. As much 
Imn was pnKiiiced in the forty je-sirs follow ing 
the SpisnSsh-Anicritan V\'ar as in tLc preceding 
four thousand yxar^ since its fir^t discot^, 
Increases nearly as grenl cun he noted m pro- 
duetion of copper, tin. lead, and other mnieri- 
ds used Id ntLxlcm industry ^ 

Ocetjrr«ncei ef Melob. MinLl dcpo-iils o( 
Mietiils rtre jLssociiited with ignmmv iind cetiuin 
highly meiaiuorphtssed Tfxks. Srjnielimes, how¬ 
ever, iron deposits 1 ikt those ai Hirminghani, 
Alabuma^ are assttcmled with scdiment^Lry 
rocks, as are also a few ol the fead. zmc. crj|>- 
per, uiid radiujii occtirrenccs in various recions 
of the mirth. Generally mctul^i are conceu- 
trated in velnsi and i it her JeposlEs tliousandv of 
fee* underground dt\d 4ic exposed at the sur¬ 
face only .li the result <if ot iiverlying 

rocks, ^me very \nstng moimijin> seem to 
tack minerals, possibly because erosion has not 
ycl cut deeply enough in disclose I hem. Among 
such rjjngcs are the llihialayas. Alps, and 
Pyrenees. MuurrtaiBS and pSutcuLis foniied of 
lava flowsi jind volcanic arc Itkcwi'^; gen- 
erdiy fHwr in mciab. Although mosi known 
dept>sii^ of nicuib art in moiiDtirinous regioni, 
ore defKvdi> tiia\ occur in relaiivct) level aiuxi- 


try where former mounliiins have been re¬ 
duced to pbins, as tn Canada between Lake 
Superior and Hudsoo Bay and in the mlcriot 
plateau of South Africa. 

In mountains, deserts, plaihSi or tropical juih 
gles. ores mm\ be mined at the place of oc¬ 
currence Lmless a minernt is of high vHJiie lor 
its weight, like gold, platinum, or precious 
stones, cheap irans porta lion to world markets 
IS cssentml for succcsslul mminiz Remote re- 
gion^ Lr Alaska, Siberiiu and 'Sew Guinea 
can produce gi>ld because iis value far exceeds 
emt of tmivsporxation, but deposits of cheaper 
metab like wn* lead, or copper must be 
ncecssibtc so rail roads or steam hips in order 
to be worked profitably. 

Iron. Today iron b univemlly recegnized 
the in eta] most essential to man. Corpora¬ 
tions cng.iged in niining, >mclting, and maiiu- 
fucturing iron are among the largest establish¬ 
ments in industry H Sumc of these concerns own 
iron mines, railroads, and siteumships to trims- 
porl oic lo blast furnaces, steel anils, tin-plate 
pJiiDts, and others Ihat make every iron pnxl- 
uct thai man usev. 

Iron h ^melted in blast luniitee^ wiili coke 
as ilie usual bid; limestone b added to rhe 
charge to nsmove inipurities in the slag Since 
muh&n iron ipig iron) is heavy; jt (s drawn 
off fiiear die ba.se ol the fumacc! slag is drained 
ofT frcjjTi a higlier openings Impure pig iron is 
conversed into steel by burning vnii impurities 
W'iih a Itol biasE of air, and adding 12 to M 
pounds of iiiungane.se and a linie carbon lo 
each ion of iron. To give -,tccl desired char- 
jicterbhcs such as toughness or hardness, other 
elements may be added. Aniong metab used 
to make such alloy steels are chromium, nctkcl, 
coball. tJEanium. tungsten, molybdenum, und 
vuniuiiuiii Itie ligfit meuib^ijuminum and 
iiiagTicsiuni —are mixed witil iieel to pniducc 
alh.ws th.il ^re both light inud strung 

Although iron males up iiearty 5 per cent ot 
die wcigiit of the ctnihb crusty most rocks con- 
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taining iitm art uasuitable uf tht rrtetal 

because it would cotl more 10 tiitract the iron 
than ili value after smelting ReserVM of liiefi- 
grade imn ore, where the iron content nveiagei 
between 50 to 70 per cent, are not ine'ihaiisli- 
bic. Like other memts, iron should be used 
economically, rot curelessly wasted in intning 
or in use. Covering iron with paint or u film of 
tin or «ne prevents rusting. The aJtiition of 
small amounts of other dementi to imn pro¬ 
duces 0 mncK harder und more enduring sled 
thun was fonricrly available; hence less irtin is 
needed for replaccmcni Then, too, iifter ma¬ 
chines and other articles made of iron are no 
longcf useful they furnish scrap, iin increasing 
and important source itf iron. 

Iron is rnauLfactured at luwest cost when 
supplies.of iron ore ure close to coal for irialimg 
coke* Under these circumsTances. it pays (o use 
low-graiilc ores tfitn curry only 20 to 30 per 
cent Iron. EJumiptes of suclt fas'orable locutions 
iire found ui Birmingham, .‘Mabama; Newcas¬ 


tle, Endmtd: the Ruhr Viilley in Gcrmimy; and 
the imuihem Ukraine in Soviet Russia ff the 
iron and Coal are separated gei)|raphtcatly. 
the iron ore ustially i* irf jisported to the cotd. 
heenuse nhout twi> tuns of ctike tmjuivalent 
to about three tons of cnatj are needed to 
smelt one ton of inon ore. 

(wti find fleet /iwrfHrffo/j The grButesi 
Iron depiislls of the Lniled Siutcs are near the 
shores of Lute Superior in Minnesota and 
Michigan i Figure 19-1), Some iron ore from 
these regions is delivered lo blast furnaces by 
railroads, but most n shipped by water. Ore 
carriers operate from ports like Oitiuili, Su¬ 
perior, and Mart^ucitc to the lower Great 
Lukes. Tlierc the ore is el titer smelted at lake 
ports wltcre ore uitd coul meet, as at Gary. 
Cleveland, .md Buifalo, or token inliind from 
discharging ports like Sundu.sky, Conneaul, 
Ashtabulii. and Erie to Pttisbufgh. Youngs¬ 
town, iind otiter centers in the heurt of the coal 
fields (Figure I*>-.2). Some ore of the Mesabi 


F^urr I9^J Ctitit ffwrf irrm ffgitmn 4md refiiiuy piwitit'imn in llir 

(JfiiitJ SiiiU'y. 
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Rjngc in Minnesota is ^ Mifi il L'»n be mined 
by mechiinical .^h^jveJ^ [n op&n cuis, but in 
Michigan une is harder and h generiiflv pro¬ 
duced from shafts. The ore b hand ted by 
fnrge-seide machmery, 3nd irnn^poaatiou on 
the G re lit Lakes is the chea pest per ton in the 
world (Fj^ure 

Although lugh-gtade deposits of ore in Min¬ 
nesota are being lapidiy cxhaiistrd, tie%v mKih- 
od.^ of oopc-entrating nn iihundunt low'grade 
iron-bearing rock called uti^onite will greiidy 
prolong the usefulness of ihc Lake Superior 
area as a source of much of the iroo needed in 
die United Slates. 

Manufacture oJ iron and steel in eastern 
Pennsylvania ivti$ based 4;siiginaJly on charcoal 
and next oit isnihrncite for stndiins hKal sup¬ 
plies ol ore. Now cottl is impiifted from western 
Pennsylvania to make into coke, and mosi of 
the ote comes from obroadp et^pecially from 
Canada, Chile, and Vene^tuela, Nofih Africa- 
Sweden, and JJbcfJo Jdso ship inm ore m the 
United Slates, It is cheapen to Eran$porl iron 
nfe ihousands of miles from Chile by btiat 
ihroiigh the Paniiniii CunaJ I ban to bring Dte 
from Minncsotii by rail to ihe Eitsiern sea¬ 
board, a much shorter distance- Somcr inrsn and 
steel phinf$ uie located for convenience on 
deepwater harbors, nutabfy in ihe BaUimore 
und Philadcjphia urca^. 

The fnmi important industrial imUons of 
the world, including the United States, Oreal 
Bfttuin, Ffimce, Germany* and the U,S.S.R.* 
arc generally thv^ having in depi>vit> 

of iron oit. Where nation^ like Italy or japiin 
hick jinp^utiint dcptwits uf iron, they are seii- 


ousiy handicapped botii in indua.truil develop¬ 
ment dnd in prorrmting e)Tort:s for iihIiotiliI de¬ 
fense. 

Depfisits of ore are widely distributed 
throughout the world. In the Uniietl States 
iron is mined in Utah. Nevadiu and Wyoniuig. 
but rnost comeu from ^^ttmesc|a and Midii- 
gan. wiEh AliibaniiiH New York. Pennsylvania, 
New Jersey, Wisoortsitt, and Texair eontribat- 
ing to the approximately 115 million ions uf 
annual output. Demand for ore is so brg?G that 
to rndhcjn tons or more arc imported each 
year. 

Izuropean cOLiuErtes prodycing iron ore in¬ 
clude Germany, France, the U.S.S.R,, Sws- 
derii Aii,^tria. Poland, Spain, Luxembourg^ 
and C^cchodovakia (Fignie 19-t)* Rcsesves 
of iron ore arc smuller in Asia^ hur China, In¬ 
dia, Siberia, Korca^ Malaya* and The Philip¬ 
pines have imporlani deposits. \s pointed out, 
Japan bus relatively sinall fesources of iton 
ore. Mosil of the iron ore nuoed In .Africa is 
exported, with the liirgest production coming 
from Algeria* Tunis* and Morocco in North 
Africa, and Liberia .ind Sierr£i Leone in West 
Atricii Auj^tralia hu* impoTtant depr^sib wliidi 
are smetted at New civile. New Sooth Wales 
Brazil hnv enormou.s deposits in Minas (.Attics 
and has recently established a steel plant. 
Chile. Yenezuelji. and Mexico are exptirtcrs 
Dl ore. CartLidii hits big deposits being worked 
near Lake Superitit and in Labrador *ifid 
Newfoundland, labrador is an especially im¬ 
port am producer, with a railroads compunj 
ttiwm, iind a seaport built pt ^ co$l of .IDO 
million doliarTf to permit mining in a wilder- 












PlijWFi? I9-J Bhi.ii fiinutnrs amf orr cufri^n a/tloitififtfi tfJ LitckuwuHrm on 
{-dikf £j7f iiu0oio, Ntue JAr \ttifk *i( orr atui ih^ ftw€ht£itic{ii tie- 

for mth(tdin^ 4iwii kt^tt on'. Umv^ioHi. tnul cakr to ihe 

/rdrNOfiTv. {tUoto^raph, fourtesy u/ Siegt Cotnpany.) 


ntrssi and J^hipTncjnt to di^cont markcTA. chicft)' 
in tlic Unned Slates. 

TTst! Uniicd leads the wortd in b«th 

raining oi iron Qtc £inti productEon of sleek 
Oulpui varies^ gcnefaily over I nnliion tons 
of urr are niined, whicli yk?lrf abotil ^f) niiJ- 
l(i>n tun^ of pig iren. Hie annual otiipul *,it 
>tcet duriiTg iuch a jwr tv about KO to 100 
rail bun tons-, o fi^yre that is pcii^^thle because 
of adcfitEcns of scrap iron to ihc furnace 
charge. TIjc fnilcd States pnvduces nearly 
tuo-fifthi that of the world's iron and snxl 
output (Figure 

Copper, 0>pper, next to iron in totmag?? pro¬ 
duced and con^iumcik huv been knowTi and 
mined for thousands of year^. Some Aaicriciin 
Indians made implements of aadsc copper 
l>^mand created by the invention and fiianu- 
facture of ekctrtcal machinery led to a great 


sptifi m intKiern ii%e of the meial; more cop¬ 
per has hcen mined since FJfKl than in .ill ihc 
preceding centuries. Each year« the l.raitcd 
Stalc:4 produces about yiKJjJOO tons of copper^ 
jipproximtttciy one-fowrth of the world's sup- 
pi v. Ownership uf foreign tninev givci otir cct^ 
pnrations coiitrol of i^boui fwo-thirds of the 
worltl^s output Tile f^ncign three- 

fourths of world production vLiimev ni.iiiily 
fnim Chihi Mcxko» Ouiadu, Pcfu+ the tkl- 
gtiin Congo* Northern Hhii^d^vb, I .S S R-* 
and Japan l Figure 1^-6^ Oqi domestic cop¬ 
per centers lire mosity in ihe western nioun- 
min rtTgEun. Arizona lends nil states with ttnnes 
ui Severn! centers^ Lncludlng Moicnck Rnyv 
AjOi Globc-Minmi, iJisbee, Magma, und Je- 
L-arge niirtes are opcraied at Binghain, 
Utah (the second ■itule In production and die 
largest mine^, in Nevada, at Butie, Montana, 
and ChinoH New Mexico. Many smalfer pmp- 
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ijrties sire also operated in iliese Wcsiem 

The ore obtained from most ilniicd States 
mines i$ ccip^ier ^ulfade of i>Eher compomtii of 
the metiK but the KeviceiiAw Penin^ub inlnes. 
in upper Mteliljiap are uti exception, for there 
the ore consists uf native copper This ihe 
largest produong anru in the castem hatf of 
the cmintry. Until ®hour 1900^ mo^t etipper 
curne from liigh-^rade where Ore av- 

ersLged from 5 to lO per cent copper, e?tcepi 
in Michigan where the nwUve coppr ciruld 1^ 
extracted cheaply that ore with less rfinci I 
pet cent copper content was mined profitahly. 

High-grade deposits o( copper proved in- 
sulhciCnt to supply the dirnmnd of the world 
created by expansion of the dccincd and au- 
tumobile Indiisfrics;. S^Tartng pricef« for copper 
offered a gncul incctitbc to discover practical 
means ul ftpcniting very cxicnjiive low-grade 
depc»sit!i A her ex peri mentation, several meth¬ 
ods were perfeaed by which depoi^ilH of cop¬ 
per ^MlJidcx and oxides imder 1 pet cent in 
metul enntent could he mined at u protiT 
w^here ore bodies are large enoiiglr Tfie now 
iKicEhods Include: 

1 Processes £sf leaching ore wjtb dilute 
acid and recovering copper by electrolysis or 
precipitatkm on scrap iron 

2, ConcenJr^tkm nl ore by the t^il fiLnaiion 
prtK'cw in which finely ground ^'re is ntixtsf 
wiih water and little oil; alter agitation, tfie 
metallic partiefes tollect m a frrnh that forms 


on top of the tank, thus separaiing the valu¬ 
able naeial from worthless sand. 

Improved reverberatory Jumaces have been 
developed for smdiing copjier ores. By ^uch 
nieaijs^ copper h produced at [ower costs and 
Incieu^d demands from the world have been 
supplied. Thus scientific re?^arch ban changed 
what was formerly w^nhtess rock comumlng 
u small amount of mebil into valuable re¬ 
serves of ore Sulfuric acid Is often a by^pj^i- 
uct from snieEtlng operations. 

Lead, Zinc, and Silver. Lead and dne ores 
comnitudy occur in closely related Eeggraphi- 
ca) lucniions. as around the Ozarks und in the 
KnnJicm Rockies. Total annual United States 
praOuctiLiiT of lead is about 4OU,U0U ton$ and 
of me abpur 680,000 toas^ but output varies 
depending upn the market and prices for the 
metals Hie United Slates mines more lead 
and zinc than any oilier country, Lead and 
zinc deposits containjng silver are common m 
Idaho., Uiah^ Colorado. Montana, and oihcr 
Wesiern staiex. Canadu, .Australia, and Mex¬ 
ico are ricli in ItitU and zinc; the Soviet Union, 
Peru, MOfoceoK Italy^ GeiniafiVp VugaslaviiL 
iind Spain are other producers. 

Lead and riiic are used extensively in the 
monufiicturo of p,'iints, an irTTfurtunate pmciice 
fmfn the slandpuint of conservation, since the 
nunerals are not recoverable. Lead used for 
pipe, storage buEicries, conduits* and many al¬ 
loys can J Liter be recovered as scrap and used 

fij^rrr /9-5 Sirrl produciioH iti ihonjandA fi/ 
shon torfSi I95S, Toiaf world prodot trofi^ 

\ht^n ions, i^from EiKyctopi-diu Bnian^ 
ieJcu. Hook of the Vfor^ 1937^ p, 4J4. | 
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Substitution of inine^it cjrth^ or othci 
pigments for kutl in paint ^vnuld Itrs^en iItc 
dr;iin on the metal 

fn the Unned So:i(e^. silver Is prod tilled 
malnlY -i tay^produet metjt from copper 
mines ut Bunc. lead and i'inc niines m Walio, 
and some gestd rtiinci. Mine'* in Me?^ico and 
Bolivia where hibor is cheap are worl:ed [trf- 
maril) For silver. Canuda* the V.S S.R,. and 
l*eru arc rtlso impoTtaril siUcr producers. 
United St ares silver product ion is about 40 
mihlon uunces annually—one-fifth ot the 
woilil ouiput. The larecst constimers Df silver 
iife the motion picture and photogiaptiy itidtis- 
trie's, where lighr-^emitlve silver sahv arc used 
on Ihm, 

Aluminum and Magnesium. AtiJTTTmum was 
B very nue smd expensive mcml uniii fate in 
the nineteenth century when m ctcciroljtic 
process w'ai perfected to rirct>vcr alum mum 
from H soft ore c.ilkd tmaire. Now^ uluminiEiti 
h u very useful meuil because of \H light- 
ncs.s. rvsifitance to msit, and olhcr properties. 
Alloyed with stec! it forms duralumin which 
IS used for fran^rfs ol airships, airplane engines, 
;ind streamlined trains. Bauxite is rrnned near 
I iiUe Rock. Arkansas, but the anumm is In- 
adccjuatc lor itic needs of Mje Umted ?^iales. 
Much ure h imported from the Guiuna;^ in 
Soulh Ametk.i, Jamaica, Indonesia. \^'est Af¬ 
rica unci Olhcr M^urcev. Canada, second 1o The 
I nited Stares m output of jihjininum. obtains 
bunxilc from Jamujea antJ British GuJann. 

Aluminum is refined where cheap electric- 
ir^ k Etvallable. as in New York State, the 
Tcnneirec and Ohio VnJJcys, ilie P.iciBc Norm- 
west, and Ihe province? of Ouetie: and Brilish 
Columbia, Can.ida In Haiopt, France Is a 
leading prndiicer hut Hurigiiry has ihe hirg- 
csi known reserves of hiiuxite World oulput 
of ahiminum exceeds Z Fnillinrr tons of which 
the United Stales share is about 4? |>er c£he 
and Canada's u fourth of tlie lOlal. The Soviet 
Onirm standv ihiid ifi world pruduellrsn. 

4 coinpedtor ot alumitium. magnesium. K 
piI^? b vail able It Is priHliiced a by-prothict 
from ^h brines *0 Midland* Michigan, and 


from ,sea water in Texas. In the western United 
States various rocks and $alE:s have served as 
ores of magnesium, the meta) being extracted 
by electricily gcncmied at Htxivci and Grand 
Coulee Diims. Magnesium output «reuLfv in¬ 
creased during the war years, attaining 144,^ 
000 tons in 1944. but Jeellned tlrereafter 
when iihiminum became uviiiiahle again Mag¬ 
nesium h frequently <ubsUtuitd for alummum, 
however, and by experiment new uses and al¬ 
loys containing magnesium have been discov¬ 
ered which should create a penmneni de- 
iTiund for the metul greatly in excess of prewar 
demands. Prevent annual output ts neaily 
ItKJJXXi tons, mo^^ily recovered from vea wa¬ 
ter at Freeport, Texas. Production outside the 
Lmtcd States is small. 

lin and Ofher Minor Matats. The United 
States has adequate supplies of most e^i^itUid 
metals but produce^ ku ihim I per cent of its 
convumption of tin. which nnjsi be imp^irtcd 
from Malay a. Indonesia, Bolivia, The Belgian 
Congo, and Nigeria (Rgure 19-7). Tin is 
iired in alloys like brass and bronze, as a rust¬ 
proof covcMing over iron in "dn" cansi. In solder 
itnd babbitt metal and in certniii chemicah. 
Aflet being w'orked tOf neatly fuuf ihtiusafid 
years, the lin mines in Cornwulk in ftcmlhivevi- 
ern England, have almost ceased producing. 
Comisbrnen, experienced hurd-rock minerx. 
hiW'c emigrnlcd to almost every mining TCEtun 
in the woild and have helped develop moiiy 
methods tis^d Jn die mines of the UniEeJ 
Slates. 

Other metals lit which the Limied Stales U 
dcllfient include nickel, which wc obiuln from 
tfie province of f Ontario ju^t nonh of Lake Su- 
[>criiTr, platinuin. produced, mainlv in Canada^ 
tfre Soviet Union, South Afncii, and Colum¬ 
bia, ftpd vevcrul metak used u> make stcef al¬ 
leys- Fhc Umred States obtains its supply of 
molybdenum frcini Colotlido, and conslder-0^ 
hie tUamuin from New York and FloridiJ. 
but our 4up|ille^ of tungnien. chromite, ctihah, 
manganese ^nd vanadium uicd in the manu¬ 
facture ol speciat-piirpo^ ?.tecJs are l-trgely 
impi^ncd These mctolfi are in great demand 
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dunng \vartinie for canuon und armor plate 
^nd duTirL|£ peitcc tools and m^i^Jiinc parts. 

Quicksilver (raercurj K the only metal that 
is liquid at ordiciiii^ ifinpcratures, coirseii from 
Spain, lialy* Yugoslavia* and Mexico abroad, 
and some from CalifomiaH Oregon. Nevada, 
and a few other areiis in ihe United States 
Mercur)' is used In electrical work, iktiiistrv, 
esiptosive caps, medicines, disinfeetants, for 
silvering mirrors, and m die recovery of pliicer 
gold. 

U ran I ant. a 3>ource of atomic energy , is 
mined in northern Canada, Czechoslovakta* 
and central and souihem Africa as xs'cW as in 
rhe Colorado Plateau tcspeciiilfv New Mex¬ 
ico? in the United States. Tlie Belgian Congo 
leads the world in both uninium and radium 
pnxluclion (Figure 19'$). Besides its niOitarj 
impLinunce the use Of ijlomic energy for in- 
dtistr? is increasing. For example, submnrTnes 
rind other ships and several electnc power 
plnnts are operated by atomic energy, yet Hie 
upplicaiion of this new soureo of energy has 
barely begun. 

Gold, Gold i% used widely as a standard of 
ViiHie i\nd has pr<ih;ihly been mined longer 
th;ni finy other metal. U foms few' crjfnpoands 
.md occurs chiefly in !hc native state. When a 
vein undergoes erosmn. the heavy :iiid msolij- 
blc gold Is rcadHy deposited along wUli sand 
and gravel to fomt placets. Only liimple equip- 
inem is needed to ttcover gold from rkh 
placers, and gold secured from ^iueh 

sources even hy primiiive people?, No mnucr 
how fur fmin tmnsportiitfan or in whai severe 
chmalic regions gold deposits are located, men 
tiin nevertheless pf<sducc and transprt it hc^ 
Ciius^ of its tiigh value in rcUitian to its weight. 
Frozen gravels in the inUrinr of Alaska oi On 
the lundriis of Siberia are thawed by mejin:^ of 

A^tNCRAL FUELS 

Mincnd fiiclii include cosiL petroleum, and 
nalural gas The?se are the greatesr scnjrccs of 
energy, and nuKtern industry is largclv de- 
jicndent on ihcm. 


water, and the gold h then extracted by hy- 
drauJickmg end dredging. When rich placers 
have been worked out by hand methods and 
simple machinery, low-grade deposits that re- 
moin may be worked by enormems and very 
efficient machines called £cijd dredges. Tlieic 
operate under favorable conditions on 
that will produce , 1 ?; tittle ii^ 10 »renis worth of 
gold per cubic yard handlwl. 

Most gold produced in the world today 
comes from quartz minesH although some 
placers uic siill worked. ConsSderablc gofd, es¬ 
pecially in Utah, onnes a by-product from 
mines whose main values are in production of 
copper, lead. rinc. and silver In the United 
States* Californin, Alaska. South Dakoui, -md 
Utah generally lead in gold mining, but gold 
is phnduced in almost e^cry other sttiic from 
the Rockies to the Pacitk Coast The Unioo of 
South Africa produces from ti third to a half 
of all gold mined in the world. Tlie Soviet Un¬ 
ion is in second placc^ Canuda third, iind the 
United States foutih in production. Other pro¬ 
ducers include Austrulia, Southern Rhodesia, 
West Africa, the BcEgiun Congo, Mexico, the 
Philippines, Colombia. Chile, Brazil, Peru, 
India, Korc^, und iupan PreecdJitg the Sec¬ 
ond World War^ Use value of anmiul produt:- 
lion of gold in the United Stales was iiboul 
2U0 miJIiort dollars but most miives closed dur¬ 
ing I he War and high costa thcfcafLer have 
Induced the Value of the gold mined anmiiillv 
to iibuuf 60 million dnlhrs. Total world pro- 
duction exceeds 1.? biltlort dollars jearlv- 

Gold mining has led io explonuion and i^et- 
tkment of new regions. Gold hus caused wart 
and seizure of territory ami h^s exened other 
tmpurtani influences on finance :md hktot}. 
)ci the actual vuluc of gold produced m the 
United Suites in a .vingie year js only u small 
fraeiio n of the s aiuc of I he poul try uidiistry. 


Cool. CouJ is termed by chcmtc-jl iiction on 
buried mas>s^ of vegetable iorganic) muteriid 
uccumulaEed In swamps where oxidation was 
reduced Ui n minimum, ilius preventing com- 
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plcie df!>Lryction of ihc CiuboimccotLs rtiiitLcf. 

U'or/i/ cotil Coal JcposiU occur 

in ull IxttitULi^s. There coal in Indiii and aIs^^ 
in Svalbard. The inosi cAteniivc and cimimtr- 
cSally Vidiiiihlc dcposilUfc hov^e’vcr, are m 
Ehc midlatitude^, partkylurly fhose of ihe 
Northern Hemisphere. Of the ihree conrinenti 
north of the eijuator^ North America IcUiJs 
the worfd id coal rc^otjrccs; ir 1\a^ (nore ihan 
tiAo-lhirds of the total renerves which are Cbti- 
mated .il over 7 ifilHon tons .\hh coni.iiti!^ 
more rhan one-bixdi and Europe alnrosl one^ 
nrfith of the loml. Aujitraiitt^ Afi’iLy, Etnd South 
America combincth howeverp including lami 
m those conimenii on both sides lif the equa¬ 
tor, contain only about 4 per cem of ihe 
seorids coul lesourcei. We,stcrn Europe, the 
Ufiited States I Canada^ and C-hina are favored 
piiris i)f ihe world for eoitl fields. 

rvp**i ti>at. Several varieties of coals 
are necogni^edp the luosi imponant of w hich 
arc lignite, biEiuiiinous, and iintiiraciic. 

Li^nUe, a brown coal is usuiiUv gco“ 
logically receni m origin, cotitains more vob- 
lile matter thiui belief U is nved for din 

f'igitrt 19-9 itt t^pratfien 

4ii the /act (t/ 41 vart in nn AhtNimu tmftr. Mvd- 
iT/p p/ typt^ hitvt^ r^tthred ihe dan- 

of mmtfig onif htiv^ mvrvnsed pt'OthtUfm. 
i Phowf^fitp/i usTif fry p^rmi.vstffn of ihs (J.S, Bu- 
r^mt of \fim-A. /h-parifiirfii of l/i< hiicfhv. > 



raestic tu!;iTing and strain pmduction hul 
crumbles easily and cunnin he ^tor^ for any 
len^h of time, A bool Two*fifihs of ihe world's 
resources of coal are lignirc Nearly 3 trilliLni 
tons of lianitc esitst in North America, tnosily 
on the Grcjit Plums ot the United States and 
CanadD but produdion is sniLill In Gennuny 
considerable Lignite is used in steitm pkints, 
and in emergencies lisjutd fuels were mude 
from it Ai sfibstiiujes for gusolino, 

Btfu™n>?Hr Ltjut fs a niost useful tvpe of 
fuel and accounts for Lhe hulk of tfie world's 
present coal output, it is a soft coal but suites 
mtiefi better than lignite jnd has a greater 
ficiit value, llituminous coal can bu used for 
many purposes, irwludittg heal, power, tmus- 
portattoOi and the manufacture of chemicals. 
When a special grade of bituminous cool is 
heated in os-ens and the gas and coal tar that 
it coniams are e.xpcllcd. tbc residue, mostly of 
carbon, is calletJ cokfi. Coking coal has greater 
v'alLic (ban noncoking grades because it can 
he u<ed to supply cuke for smelting and addi* 
liotiitl gas, iuttmonia, unJ coat tur for indus' 
irin) and commercial uses, 

dTTS/rriKjfre has been subjected to so much 
heat and pcessure during iLs fomwlitiji that it 
consists of nearly pure carbon imd is free of 
volatile matter. Large deposits of unthruciie 
esist ir China, Walts, and elsewhere, but the 
supply of our country i$ .tlmost entirely re¬ 
stricted to ntinheasicTTr Pcnnsylvajiia, where 
less than .tttfi stjuaie miles of land is underlain 
with umhnicite (Figure IfJ-I). This hard coal 
is well suited to domestic use, since it bums 
sLowty without smoke or «w!, has a liigh heat- 
ing s iilue, and is clean to hmulle. 

Coul iw'ijrrig. Coat beds .ire often reuched 
through ihiifts; but where the coal ontcrops 
on ,1 hillside tunning q drift or tiinneJ into the 
hiil from the outcrop provides easy huulugc 
,tnd itrninage Ftirmcrly coal was mined largely 
by hand meihods, but tuday Id the United 
States mining jimJ loadmg machines have 
nearly cllnunatcd the heavy labor involved 
I Figure iy-9!. Pillars of coid, supplemented 
by wtwhJutt props, ,ire left to Mippsirt mine 
roofs, (or the renmimJer of ihe coaI mmn. sel- 
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clom art mined eommcrciallj'. Some beds oi 
cO£il have been lotmd inortf than 

100 feei in Oiickness, alihvmgji tlib ii uniismli 

Strip mining is a very inespensivc meihcd 
of coul production. In ihb process, big 
i Fisun: reinovc die overburden of 

rock and i^oil 4 nd dig I hr cod from opn pHs. 
There is no w^tste of coal in iirip mining, and 
for tliii and ocher reasons the mctltod uccouids 
for about 30 per ceni of the total tJniicd StEilcv 
Linnual output of about bdl a bill ion tons. Al¬ 
though strip mining completely ovenufns the 
surface of the grourd, it h lo use buU- 

tjozer-^ to STtirioch away iKe piles of debris- 
then pLini i rees or urassn iiiid reclaim lund for 
use. Unfortunately tbiin h not always done. 

(Atw <>i iviil Cool used for heating 
homes, for genertning sleum in factories^ for 
power pliiDis. rniiroads, and sicamships^ for 
smelLins iind iiinrtufacture of artificial gas and 
various by-prudiicu like fertilizer, und for 
Lhemicals/ Coiil im u by-product from coke 
mnnufacture, formerly wui thrown away; uow! 
[{ is used tii make thousands of ditlereTil com- 
niodiues. including Mplosive.^^ dyes, medi¬ 


cines, flLivorings. perfume, and sytirhctsc plas¬ 
tics fFigure Coniumpimn of coal for 

generating cleciricul power increases every 
yeuf. -ilihnugh uv a dDnie^dc fuej for licaiJfig 
and cot^king, oili naltirut gas, and hydr<jclec- 
tridly often rqilace it. 

Coi^i depots in i nked Smtes 4irut abfoaJ. 
Coal U m widely disiributcd in die United 
Stales thid lu ytilizalJon depends iargely upon 
an avuitable market. Some ihick but inacces¬ 
sible scums Ciinnol be mined profitably be- 
cuuse of diiitijncc fmni consumer!^, or tiie low* 
grade of ihe tuel. Mote than half this country '^ 
knowm coal resources, estimated at about 3,- 
5on billion tons- are in the Great Pluins or ihe 
plateuiis on eilhci ^Idt^ of the Rocky Moun¬ 
tains, hui diis area pn>duces little coaJ because 
It is far frum large mjtrkcl^, and much yf the 
fuel ts llie inferior lignite. The United Slates 
leads the wculd in coal product ion h 5iK> lo (>DU 
nTtUion tons ticmg niined aniiualiy (Figure l¥- 
121 j about 8 per cent of which is anihrijche. 

The most productive coal-mining region 
comprises the AppuLuchinn PMeaujs in Penn- 
iylvania. siautheaiilem Ohio, Wcfit Virgtuiu, 


/^/l> Mfuhrti p*>^'’ 
VI iti wiirk iit-ippin^ 

l/ic sur/t\cv of fanuhffd in 
orticr t4> of 

//jmiJiiWfjdK fTfjtfi’i. The dfvns- 

£i4imrui knd hiuH a trii- 
iml l« Vitin ^otd 

Fcrm^htima, t Phain^ftiph. 
Ct^itnesy of ihf Mttwn 
Tower Stmd Company y. 
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;md stjuthwprd fo Ahibiimii. C^al heme is of 
high pjtidc, and mmh of k c^tn be u^ed to 
munafaclufe 'dtid various chemiicii] hy- 

products. Appal itchiuu cool providei^ the near¬ 
est Murce of tliU fuel fo( Ne^^ York and ihc 
New Eingknd region,^ that lack a sup^ 

ply of iheir own. AppaJ&cIniiti coal is als^> ex- 
poriecf in large wlume, Appalachian coal of¬ 
ten goes TO marker by cheap watEy routes for 
dE Teasi pare of rhe way* since the oodl can be 
conveniently shipped by boui eo Canadu nml 
up the Great l«;ikes to regions lacking coal de¬ 
posits, and by river barges down ihe Ohio 
Rivef and other str^iams, west and f&outhwiird, 
Thrtjugh Atliintic coastal ports ILkc Norfolk 

Fijsf^rc l9-i2 CfMit prodifciton* purd/Nif etuw- 
rriTj, in tmHions a/ ^h&rf iftmt /^J5. Tmtd mrrU 
prodiicllon, in'dtiim sh^r uyn.f. if^rom £u- 

eyrJrtp'i/M Hriianftka. B&oK IVar* iP37, 

p. .Ml,> 

6uiii b> U^IPTft 

■ ll^ 

n'.ffBSPtrv 

Duiki 

rm *iim,*n 

fr«ca 

iw 

lMi« 



or SnitJniore, Appabduan coal is £ilso m* 
ported in iiir^ vutuuie to Europe and oUier 
foreign lands. 

In addiiiiin, pan of the troai'boaHng area iis 
highly indListrinlbed, with iron lumaoes, 
chmnicnl wur)i$, ruilronds, ancl factaTic% cim- 
sutning great (Quantities of Fui;L The gencrii- 
tion of electric pwer in large coal-tired sicam 
pluirts retjuirei large quamilifis of coal 

la Eoiope much o! the coal of Great Brit¬ 
ain. especially In Wales and around Newcas¬ 
tle, is situated conveniently for export Ships 
coming to Greai Britain with bulky cargiies 
of gruin, hiniher, ami cotton wene always sure 
(up to the lime of the First World Warj of 
getting cargoes of coal for shipment abroad. 
This helped British shipping by providing a 
builcy expoII from an industri^ired country 
whose exports tend to he of smaller weight 
and volume dian ir^ impt^ris. During the taut 
twenty-five years fuel oil hus tuken murkcls 
from coal. British eoul exports have declined, 
injuring the nation’s shipping and rnduslrml 
positron. The most industrialized sccrion on 
I he mainJimd of Europe e xtends from north¬ 
ern Prance through BelgJujii to the Rhine and 
Ruhr Valleys in Germany and has abundant 
resources of coul (Figure IQ-IS). Soviet Rus- 
.viu bos large coal deposits, and Pnluntl and 
Cxcchuslovukia also pos^s much coal. 
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n^un: piiwer hi Bur^^pe. 


In the OricnL J^pi^n ha-s intttJet|Liale re* 
Msunxs of ^ohI iind Therefore mu^t import 
^mc riceded by its Lcrdu^t^^cs Chinti hu5 very 
teirgc resources of coaL but ompul ii ^niull in 
rebtion \o The poputotion of thnt coun- 
tij. tndia is LUi miprtcint ptoduccr of coaL 
Some i$ mined ulso m North Vieinam. In the 
Southern Hemisphere, Australia, Chilc^ Ltnd 
the Union of Stmth Africa have deposits of 
wid Thai supply dcmimd^ in those countries. 

World resources of eoiit are tiiiimLited *it be¬ 
tween 6.31KI lo billion {i>m^ Ah>ii! 1{KJ 

billion ions were mined ro ihc end of 1957^ 
ano ov^i half thai amoiinL since ^^ ur|d 
production Is now about 23 biliioo tons an- 

ntidllv, 

# 

Peirolfiuni, Tlte devclopmeni of the pexro- 
leum LndLf$:r> (roin the drilling td the first 
commerezut oil well in w^tern Pennsylvania 
rn 1K59 m an nnntiiil produeTion measured by 
billions of barrels is the most extraordinary 
expansion recorded for the prodiiciion of any 
mineral re^iurcCr Fuel oil is in inc reusing 


use for healing houses, genorutmg sieam, and 
operating ships, Mech^iziition of farttis. high¬ 
ways, and raih'oaii; with diesel engines has 
also greatly increased I he com uni pi ion of pe¬ 
troleum products. 

W'khout pefraleunip our motorcars, motor- 
boats, and aiicrijit would lock cheap fuel. 
Further more there would be a great shortage 
of lubricants needed by all machinery m ihi^ 
industrio) age^ since plant and animal fats arc 
much more costly than mineral Oils and 
greases. Morcovier, wc should lack m^my every¬ 
day nci:d> [tLuntifaclured frcitii crude tui includ¬ 
ing bM-osenc, piroleum jelly -ind mimy other 
ointments, certain cheap solvenis and cleuning 
rtuids> and ihe eonvemem compressed natural 
gas. Modern civllination would be grt^^Jtly hond- 
Icoppcd by 0 shorUige of ojI 

Ge<>ti}gk CfmilUhfFis for peirolami 

Oil is associated with sedimentary 
rocks of many dllTerent geologic ages and is 
believed to have been formed by cheniLcal ac¬ 
he n affecting organic mnittr. After oil has de¬ 
veloped undergo!} nd. it may migrate or flow 
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from its pl^ce ef origin through pervious roefcs 
llk^ K^iintlstones, which bctonji^ s^akeJ with it. 
The caiistf trf the petroleum tnigriUion h be- 
lieved to he wiitcr under pressure^ w^hich 
foTues the lighter-weight oil whead of and 
nbove it Niiturnl gas timv Jilso assist tri the 
underground tnigriition of petroleum In plucea 
vviaer^ suJtciblc rock struciure^ previiil, m in 
uploUs of the rocks called unurfittfs, rrver- 
vnir rocks muh\ exbt in order that the oil muy 
h< held in kt \^^irk^bfe deposit under piessurc- 
A cap rock overhe^ ihe reservoir rock to re- 
tnin ihe oil (Figtire !^-14 k and the petfolcmti 
collectii in Ehc so-esdied '’oil pociJi" Wtlh Imvc 
been drilled to depths of over 3 nvslcs (22.- 
S59 feel in one In Louiftiana^ hui most 
uf the in are rtmeh shallower. 

In drilling for petroleum and naitirnl gas. 
prospeetprs search first fur pbccs of suitable 
ges>logity| Structure; then, if a source ijf oil 
and a suitable reservoir rock and other cimdi- 
tions re<|uired for accuniulaiion of ^letroleum 
are lound, u mw oil field nv^y be discovered. 
Where exp4>^uTes of bedrock fitil w uutcrup at 
the surface, geologists huvr lenmed to use spe- 
eiiil sdeniific instruments like seismui^raphs. 


torsion pendulijms, and other inventions that 
csin detect possible od struciutes. buried deeply 
underground. By meaEis oi’ such careful 
logic work, ficw‘ oil be]d> are being discov¬ 
ered; it K, thcfclbn:, nearl) iirtpowible accu¬ 
rately to estimate oeiuid petroleum reserves. 

off. Coa! occurs in beds whose 
extent and thictness* may be gauged, but ilie 
amount of oil reniaiamg underground Is niure 
dhhciilt 10 detetiniiic. Known rc$erves of j^- 
troleum in Ihe TJulLed Slater ure e^Umuied at 
tktariy 3U billion Hmrelsi. PriHlueiion is yp- 
pro?^iitmieLy 2.5 bill ion barrels per ye^tr, but 
that does not mettn Ehat all oii will be none 
in Lhis^ coLtniry within a few YeHi''5^ Resetv'es 
may be expected to be increased by discovery 
of new fields and of oilier productive oii lands 
ai greater depths than tliose aow pnaducinii. 
It iA probable^ however, thui reserves of oil fn 
Uus natkin urc much jn proportion to 
thuHc of the rcsi of the ^vorlcL ihnn our coal 
lie posits 

Under present practices ofity about half the 
nil in ihtj sands h recovered but improved 
methods of securing more crude oil bv metfi- 
odi which include gas pressuring and wjiler 


/xyptrr (^-^4 ,A^ikiiiini mneiure n/n'r/i H-arer mder 

htit /mred thr pi^iralmm ro ncLmmtim^ ur lAi* rop cf the fohL when- It it 
UfNlt* freaun ^rldJ itmtimf u. f/n- oit cainmi e^upr through ih^t 

cop roek Hfiut if nvh Hv urihaf in ^ ^hnllaj^ m B. A wfU ut A 

wiU produce Crti. hill m oiL 
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noodiog J^rc being used, fcct^verjf rates will 
certumly be incre.iscd b fuiure. 

ProiUittitm iiitii rrfi'wffjf;. Oil is produced 
from wells (Figure 19*!5) which range In 
depih (roiu a few hundred to manj ihonvitnd 
Icct When water pressure or gas pressure is 
’tuffictent. oft wdJs flow Jiiuurally and are 
called "gushers" bul most wcTls must be 
pumpcii to lift the oil to iltc surface. TJicd tie 
oil IS shipped to refineries, iisuallv through 
pipeliniM—a cheap method eompared with 
shipment by tank cat. Special ship called 
(tuiil-ff'j transport petroleum products by sea, 

At the refinery the petroleum Is successively 
heated lo ditlcreni temperatures (Figure 19- 
isy, Liquids then btiH off in succession, begin- 
fling with lightweight rmphtha and followed by 
gasoline, ketoscnei and iubrieeting oil. From 
the residue greases, paraffin, asphalt, medi¬ 
cines, and multitudes of other products are 
created. During the Second Uorld War, syn* 
thetic rubber was manufactured In large pari 
from petroleum. Gustiiine is die refinery prod¬ 


uct in greatest demand. !ts outpui may he m- 
creased by sudden heating of crude oil to a 
liigii icmpcraiure, which "cracks'" complex 
compounds into the simpler gasoline, or by 
cooling and compressing "wet" natural gas lo 
form casing-head gasoline, 

Petroleum must be produced where oil oc¬ 
curs. hut refineries often are located in distant 
centers of population and nr seaports bom 
which the refined products can be distributed 
ousily. San Francisco, New York, and ClUicago 
Jiave no oil fields nearby, but kirge refineries 
arc located in their suburbs. Although crude 
oil pToduetion in Pennsylvunb has greatly de- 
ctirH'd since completion of the first we!! a cen¬ 
tury ago. There are still 13 refineries operated 
In the state, with the largest ones near Phila¬ 
delphia using Lmptrrtcd oil* 

Off hi the Vm'ted States, TFrousands 
of individual producing areas for petroleum 
hav'C been discovered in the United States, but 
these are especially concenlrated in six uieus 
(Figure 19-17); 


(•‘iKiift i9~t5 \f(nterTt tieet 
di'trii'ki itfui nithiype ii'iWcrT 
derricks hi d CdfUorntu oit 
fieU. Sdit tht i»irrcn iand' 
iixt'hts }ot nDyiitin^ 
^l(f the pTiHiuftidn of pitra- 
ItMfij {hftnifJji-tfpA, citurteiy 
irf fitr f.*',' Cttunty 

Vhumher a} C'41111100x1?, t 
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I. ThQ Appulijchinn oil field, which ex¬ 
tends fron^ N^‘ York to TenJiesscc. is the 
oldeiit kaiHVTi field still pnoducing high-qualily 
oil. though production lius declined 

2 Tiw! Lower GrmX Lake4 field with pro¬ 
ducing urea^ in Ohicii rndiuiiA, Illinois, uud 
Michigun. 

J. The Mid-Continent held, cemering in 
Oklnlir^rn]) .ind northern Texus and extendinc 
into Knnsus, Arkansas, and Louisixinii. This is 
the greatest pr<Hiuelng field, imd its prodLiC- 
lion dontittjre?; ^l^e petrokum induiitr) in 
America- Some L'ities, tnduding Tidsa, Okla¬ 
homa City, ^nd Fon Worth, have grown re- 
niarkably in population as the direct result of 
pciroEeum productipn in this field; hundred!^ 
of smaller comiiiiinifies also owe rheir growth 
to its development. 

4. The Gulf Cr^ast field which extends in¬ 

land about lOU miles and includes part of 
the continefiLal Aheif where some prrnlitetion 
comes fmm Heneaih Llic sea Ifr^r Here atl 
and gas ^icciir in domes of small ureai csieTii, 
Benumout, Is the most famous sown fn 

the Gull Coast field. 

5. The Kocky Mouiitadi field, iCJiJJv a mL^- 
nomer. beeutii^c Use producing areas lie within 
Iwisodarius o! the Great Plains east of the 
Rockies or wiihiii plateau regions either side 
nf the mountaiit ninges. Largest product ion 
comes from Wyoming, with orticr known pro¬ 
ducing areas in Colorado, Montana. Kew 
Mexico, Uluts. ^ndi Norih Dakota 

o, CaljrorniQ^ with prcKJucing ureois of prin¬ 
cipal importance in. tJte l, 02 i Angeles low-liuid 


vf Hhtfirrn ^fiH}hnr 

rrftrirry with ii funk Mrru for oif storage ift fhf 
Aiitum't i,\i>Te of complk-uiv^f 

^ffUrturoJ. cFir/ly mudD of fir^-rirsixtont 
riufi i J htff is tisffr mdicitihHi of origoatl 
P^arsnci- of lautfu.ape: ikir rk'w n'prw K^fOi 
o that ii ulmosf holly fht /i-tidr of hmmm 

tiitiitiy. iPhiiio^rofdi coiofny of drr Lot An- 
^ths CcuiOy Chotfili^f of 
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H^uft 19>-I7 finijuciiiiii in ihf Uniteii Sititei, f)y tcgn>u% 


jnd the «Jiiihem pHrt of the Siui JtxttjuiB Val¬ 
ley. IJqliejTilield, l^nig Bench, .uid Los An¬ 
geles itself have profited greiitly frotn oU de¬ 
posits in Cdifomia, ihe only Unportiini pto- 
dud tie aioi known on the Pacific cooil <if 
North Anierica. Sninllcr towns imd cities have 
sprung up whose entire ectmomic activity 
stems from petiok’uni prtitiuetton 

Production of peuvicum by the United 
Slates from Ito 1957 wiiv about 55 Million 
b;irrcls. Annuiil output is atsjul 2-5 billion 
barrets worth nearly 6 billion dollars., the 
greatest vutue oi atij mineriil i‘esoun;e of Ihe 
country. In the late l95Cis j»t role urn and not- 
lira! gav together accounted for (>.') per cent of 
the energy reijijiremenis for the United States. 

New oil fields ate being dl.scovercd but at 
a decreasing ratti a It hough known reserves 
Qtt targe, they are being depleted rapidly as 
coTi.sumptton increiises. Our nation will con¬ 
tinue 10 tar a heavy producer of oit for many 
years to come but probably at a dccreaaltt|; 


rate idler the atlnitimcni sd peak prodiiiiitnn 
which is forecast tor about 1970. Because of 
its very lorj^c consuniptiuit of petrulcum. the 
United Stutijs Efiiports muuh crude nil hit re¬ 
fining, esiwciuHj froTti the Caribbean region 
FuUirt oil imports will increkse and we may 
begin to use salwtltule* for peirolcitm. United 
States en^Kiits of petroleum consist mtiinly of 
finished products from mliiienes, 

Ftiniiiiti Oil lietds. Oil fields in Morth 
America uicliidj! ihose ncur Calgary iiiid Ed¬ 
monton in the PruirK; provinces of Canada, 
which iire large pmducctf of yietrokum and 
natural gas. Fields on the Gulf Coast of Mex¬ 
ico ftte neiiT Tampico. In South Atiiericu very 
productive fields atipufid Lake Marocuiho iie- 
coum for the fact that m petroleum output 
VeneruL'la stands second to Ihe United States 
urtum^ the countries of the world. Oil is prti- 
duced also in Colombia, Trinidad, Peru, Ec¬ 
uador, Argentinu. and llie lower Orinoco Ba¬ 
sin It is believed to exist in ffi^liviu and nru* 
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zi] llii^ugh Lt bjis nol been ikvcIujXd there on 
u i4U'^c scaleu 

In Europe, Soviei Russia te^ids in petrakum 
tiutpui wirh Baku on il»e Ca^pwn Sezi the mo$t 
impiL>rTaint held, hut orhent arc expanding pro¬ 
duction, espeemity near Kuibii^hev on ihc 
Volga River- Romania Is the second kr^iiL 
producer in Europe, vviUi AustrJu cmd Ger* 
many ol moderate iinportaRcc- 

in Asip Jhe Persian Gulf .ireii has the lurg- 
esi known reseivcs of petroleum in the world 
jind ;innnal producTion there tolnis \Aboui one- 
half as much us the United States (Ficurc 19- 
t^S), Productng coiinme^ jndude Kuwait, 
Saudi Arabia, Iratj. Iran. and Hahrcin, 

El SIC where lo Asia, Lndoncsiu has imponaJi! 
lidds, especially Jn Borneo. Brunei (BrhUh 
Bonrco l -md ^icvcraj fidds in Siberia Hire oiher 
producers of pelrt^kuni 

World productujn of pclrplcum nmount^ |o 
nearly & bill ton baiTcL unnuully. The Umied 
ytutes produces ahoui 44 per cent of tins and 
consumes neurly one-half the entire woiLd 
output lotiil ivorJd production of petmlcuni 
from the start sif the industry in |9?7 is abtHil 
95 billion humU. 

Esrimaies bused on iiiadei^iiatc informntkm 
reckon that world res^:inTce^ of petioleum to- 
lul well over lOu billion biirrcts Although 
known pci role um reserves are probably much 
nearer ekhauslion than ihtysxi of cOaJ. iliscov- 
CTy of new fields iind improved ntethOib ^iif 

UJtction of oil from ilie gniund maj change 

I his cstiniide, 

Noturaf Gas. N^i'iiuml may '.iccurr associ- 
cited with pctrakuni deposits but f>cciifiioiialty 

II is found in areas where nil does not exist to 
conimerciu] quantities. Industry uses br^ 


amounts of naturni gas. but it senes 5 ^“* well 
[is a domeslic Ittel that isonte people propose 
to Tcsirict its u-se for munufactnriug. Natural 
|n^ b especially suited to processes requiring 
the mamtenunce of even temperatures, as m 
the manufuctune of gbss^ Fornierly inucli nat¬ 
ural gas was wasLed because no rnurkets were 
nearby p but I he invention of spifid-slcel welded 
pipe and ditch^igEing machines has made it 
possible To in%tiill thousands ot miles of pipe¬ 
line at relaiivEly slight cost. Today pipxliiie.< 
which link producing gas fields and cunsumm^ 
market^: ensure niinimutTi w^aste of natural 
gas. Most states now enforce laws which re¬ 
quire tlint gas wclb he capped when they arc 
discovered if the ga^ i^LirinciE he used economi¬ 
cally. Pipiriinci^ now deliver natural eos from 
texu-Sfc Oklahoma, and Louisiana ro markets 
in the Middle ^Vest and in the Easli: ptpelmes 
from Texas and New Mexico ’icrve ihe Pacific 
Northwest anql add to the supply in Odifarnia, 
One pipeline ffoni Alberts i^livers natural 
gas to cusluiners in ea^ilern Canada and tbe 
Uniied States, anolher ciimes niiturjil gas to 
V linenuvet^ British Colombia, and the sbic of 
Wiishiagton Npiunil sas is being imported it> 
the liniTcd Sturcs from Mexico lilso. Jn Europe 
the Sovioi L'nion hiks several naiuiiil gtui fields 
m use. 

The nalunii gas industryj wiih ti ptoduci re- 
tuifing for 12 billion dnlhirs anniiafly. h sixth 
in imp^Mtanee arruing induslries of the United 
States, where it liupphes one-qui>rter oT rlie 
country^ vast energy requirements About 22 
fnillioD homes in ihe UniLcd Siatc^s use natural 
gas. Prodiicrion of ihc luel in 1955 amounted 
to TD.l inlliDD cohic fed. Known reserv’eA 
were cstjjtoicd jit 233 “ trilliorT cubic fed in 
limi year, with new discoveries estimated lU 


li^irr Cmdi prtf- 

dm tmn i ij iu diwi- 

\andi o; mi-lrk' ifitis. Aftp*aK'i~ 

twmiy d hamjf.i c^uul u joeii-fr mh hut 
iitc iiimiuiit lari^ tvtfh rhf typt^ ttf 
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12 trillbrf <;ubk fc^i^ -in iiimunt litrget thim 
the foni^uTnptbn thur je^ir. 

Tb& lmpartanc« and Future df PftJmreum. 

Oil is sach a coDvenicni and clecin fuel tor 
Mititm produLTttcjn and lof openiiion af motors 
that *hff Cite^l Pi}w-tr^ arc cdcnpeiing It>r con- 
trol of the best ilcpositi. Where oil is raid avitil- 
ahldj ever^' elfort is rtmde to develop snhsli- 
lutes tor motor usc> even if thcM cos{ the i^'on- 
suiner more than imjxjfred caHtline and an: 
lc$$ ciheient. Hiough [petroleum has been used 
for only 4 short time, it is almosi mconcciva- 
We how the modern w;eirld could gel along 
iviihoul it. Perhaps suNtilutes for gasoline 
could be devrtopedf but then? is no know^n 
cheap substhute for greases and liibriciints^ 
Oil depoi^its should^ therefore, he consorted 
in cvctv way posNihle. Refinements in produc¬ 
tion ami extraction of oil iiavc iiiJvnnccd 
greatly if! recent ycsif^. and there h less; waste 
ihun formerly, hut further improvcinenN in 
production and uliUi!:ith>n can still be made 
Another sou i ce of cncrg)' con ^ist> o\ beds 
of oil shale i rtally a soft Wtuminous lirnesume 
or marl) and 5o called "tar sands” or bitumi- 
no as sandstone. BiiuminotiS sands contain pe¬ 
troleum, 4nil huge dcfH^^iis ^hkh could supply 
hundreds of billions of Wirrels c^ccur in the 
Athabaska River hasin in northern AlbcrUi, 
Canada' Iraq ;md Venezuela also pt^ssesv bilu- 
mmous sands. Oil shale dt-^s not cotitain pc- 
iroleum hut an ciil called ^"kerogen^* from which 
gasi^line and other products can be secufed by 

NONMfTALLlC fllSOURCES 

Coriitructlon Mofs rials, Mincfiili used in 
const me II cm include building vu>ne, cemenh 
glass, lime, and Way prcntuLis like brick, lilo* 
terra cotta, and c)psum. Sand and gravel are 
i£encrally disttibuted over wide ijreas and ure 
’io cheap That they arc used only to supply lo¬ 
cal dem-mds. Alf dte^ ciTmmodiuc^ arc very 
bulkv; to transport ihcni long disumces adds 
much to their initinit cosi. Fm ihi^ fcawn and 
heciiiise gJnss. birikUng fione. brick, tile, and 
terra coita 3re ensily damaged in shipment, 


heating the shak In jclorts Reserv^es of oil 
contained in the liigli-grade oil shale in western 
Colofiido and emitei'n Utah alone ore estimated 
qt 90 billion barrels, .^dequute to supply the 
t-nued Slates for many year^, lit addition low- 
^ado tnareritil wJten needed could >uppl} uddi- 
rionul bundredif of bdliijns of ions of oil. 

At prescni prices I or crude <ul. motor lud 
distilled from shuk ct'sts more than when 
made from petroleum. In future^ js tlie price 
of oil increitsci:^ or when s^ome cheaper Of mor# 
efficiem meihod h used to handle oii shale, 
fuel from this source may become nvnilubk. 
Currently, pcirokuiu prodncEs and moxor fuels 
arc made froni oil ithalc in several places 
abroad iitduding SccMlofid, Mancliuriu. Aus- 
Traliu^ and South Africa, The United Stares 
and Bfiiiil hnvc ihe target! known tkposits of 
oil shale* Plant wastt and coal sht boilt possi¬ 
ble subslitutc siources for synthelic oil produces. 

Petrokum produchon, like other forms ot 
Emniug, is generally short-lived, A field rap¬ 
idly developed soon after ds il^scovery. II 
teaches maxfnium produelifin, and I hen de^ 
Clines steadily unlil finsdiy the wells m> longer 
produce and the field is uhandoned Discineiy^ 
of deeper sundji or improved meihods oi pr^v- 
ductiop may- of course, bring renewed uctiv- 
itv. Petroic a m is somet uncs a j>pro pr s aicty 
cuUcd "'black gold^" liecause it nol only pro¬ 
duces. wealth lull also leads to u rush of peo¬ 
ple to 4 lUdit wild ^peeuhitinn, rapid hulldiitg. 
and other e.sciLenieiit diat chiiracicfi'i^d the 
“gold rush/' 


thev are obtained from sources a ear where 
they iirp be 

huiltiitig *time Building stone stumld be 
uhundunt. convenium to murkciv Qttiutrttvtr. 
and Tvsisttttii to weitfhering. It should nlvn he 
easily t|u;irried. Since 1^00, the asc of build* 
ttiE Sionc has evTcrj'where declined relalivcly 
iinJ uctuidly, companed tiiih other const ruc¬ 
tion rniitiM ials. This resuUed frotu replaccmenl 
of ii4;itie by concrete unU other ntaicrialsi suit¬ 
able foT c red km by itiachincn, Buil ding 
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inuth himd (ulior for tjnumifig, 
sJiapm^. and 1;ryil1L^ fn The Middte Ases. 
when labor ivtrn jni^j^nilii^rmL. !iti3ne. 

where availubk, w:i4 the n^Lial materiil (ox 
both public {Ttructurc^ and jiou^A nf Hic hel¬ 
ler ciii^uzb,, tiEii now ^tone in used for fadng 
and deeorBiion raiher ihan for entire of 
sTruelures. 

Among conmiiDn huildinp sfon^ urc ninr- 
ble. grajiiTe, limestone, ind sandstone, with 
slate scrying for rools and other speci.il uses 
Ouarries near intge dim kJid in prciduction 
of building ^ione of the saving on 

freighl frum nearby ^^uulrTie^^. Thus Wrmoni 
irinrble and granite ifuarries tFigufu lV-l9h 
Pennsylvania slate, and Bedford, Indijina, 
limestone, have adiaiiraets over similar de¬ 
posits m the Rwk\ Moimtains or Alaska. 

Ciijy prKfdui iy. The tem js used 

for Aiiiy eliiy prodiicis. ihm itre hardened froni 
fiaiive $i}h ninterial by fue. flia^ i3je liejit of 
kilns changes s^ifi clay into brick, sewer pipe, 
brnldm^ Tile, terra colia. and pcucr) tFigtiie 
21-01. Addition of special cla)'s gives a gfaz? 

i9*i9 .Vfffl fiTrd nnft-^rJtrrt cjilfjwpf 
of murhlc ar a ifumry m Ver- 

iPhai*}jifaph hj pi^ritmsttyn o/ the V S. 
Burani ttf Ariar-j.l 



to ixincefcain or china ware. Ctlass is made from 
ptire sand^ and oiher materials and 

may be used as btJifding inmoriak 

Cliivs difTer grenlly in properties and uses. 
ChiV suirublc lor putren or chinawarc is 
called kiudin, ami is tisualli ftimicd from dc- 
coinposiiioii of granitic rocks [hill ure largely 
composed of feldspar. Otlier clays are depths- 
I ted b lakes^ by runrimg watery aad by weaih^ 
cnitE of shale in nature. Such eby^ are usu¬ 
ally used for commtm brick and other cheap 
cons true titm niitteriuls. Except for s|!eciai pur¬ 
poses, utilizalion of a cby deposit depends ill- 
mt^t W'hufh ii|Kjn coiiveitiencc markets, 
since commun clayis are %efy widely di^tfibuted. 

f\trtiunet €vuieitt. In buildlngt increasing 
qiiuniitites Qt cement and plat^iers have been 
used in modern construction ConntKin port- 
land ccmcnl i-s manufactured from lindv 
ground UmesKme and clay, mbeed in the re¬ 
quired pro|Kirduns, burned m a kiln lo pro¬ 
duce a clinker, and then ground (o a powder, 
bemand for cement created by nKHJuin dams 
and highways, reinforced'Concrete buildings, 
concrete walks, foundations, and itjmilQr proj¬ 
ects has caused tin ecornious development oi 
thi-s mdu^try. More cement h munufaclured in 
Pcjmsylvania. especially in tlsc Lehigft Valley, 
than in uther puiis o\ the country. Yet because 
the pTPdiict is heavy, it h desirable to manu- 
faeturc pcrrltand centent near the point ol con- 
MjTnpiton. Hence die 150 port land cemem 
plants operated m the Lmted States are scat¬ 
tered widely over I lie entire Fiaiion and in 
nearly every viatc of the Union. Output of 
Portland i:eTneni in ihs United States is over 
25t* million burteb fx-r year, which amounts 
to ubtmi une-foorth <3f world prcxlucticrfr 
Viai rer artd ^^ht^s. Wh c n I i meslone is hey ted, 

carbtm dioxide is driven of!, and quicklime Is 
left In the suiiic w'ay. g^pum may be cal¬ 
cined iind the resulting product makes plaster 
of paris. When mixed with whtcf and sand, 
both lime jnd pbiitei will h-irden to form 
mortar and wy|| plaster respectively The re¬ 
quired raw muteriaK are widely distributed in 
I he Unileil States, and the prt>ducts are manu- 
betured alt over the country. 


367 miHtRAi lESdusCEi 

Glass is made from sand mixed with %odii 
or other sairs and in Ionics Jy heated lo I use the 
materials. Formerly gbss ohjecis were made 
bj* hEtnd. hut machine meihLids have now 
been suhsttimed for martulactute of bottles 
iind plate Opaque hikH and tile for 

hiuhhng are fimde of glass. Modem 

CiiLtories need much window glass. Glass is 
uwsd m camera and instrijmenT lenses, for do¬ 
mestic wares, and as a dccorauve material. 

M i no r No n motaUiei^ Another nonmetall ic rc- 
source common salt^ u.’Sed a food and 
food prcserviiiivc and a;}* a hixt^ Tor niany 
chemical products, $uch as soda, ehitirine. and 
bleaching powders Michigrui and New York 
rank firaJ in so it output, followed by Louisiuna^ 
Kansas, Ohio, and Texas. Sail h also pr<^ 
duced by ^lar evaporution in Utah and Cali- 
fomla. Sulfur is Found in Texas and Toujjsiiijia 
in geologic si rue lures somewhal srnutiir to oc- 
ci]inreni::cs of petroleum. It i^ widel)' used for 
sprays* explosives i and chemical manufeeiures. 


Oiher nonmctiillic re^^uives include gems and 
semiprecious stones, fertilizers, mica, ushestos* 
pignienis, gnrphite, magnesiie, talc, itnd abra¬ 
sives. 

Ciems were originidly formed in niolicn 
rock iar below' me eadh^s surface^ but sources 
id gems may be exposed by erosion, which re¬ 
moves overlying material. Gem ctones are 
he^vy, hard, resist an! in erosion, and may ac- 
cumnbtc in placer deposiiEt. Since prcciOU> 
stones arc vatu able in relation to ihcir W'cightT, 
they cun bear Ttie co^i of transportation from 
verv remote places. Diamonds come pi'inci- 
pajiy from ^lUthcrn and centrul Africa (Fig¬ 
ure l^-20.j. Many gems are mined in India, 
Cevtf^n, Biinnii, and other placci in s^mthcasl- 
em .Asia and in S<stUlt America. The United 
States produces tcltttivtl) few precious stones. 
Gems may be economically uheluf iu* -ft-eH as 
valued ornamenTii. Indui^trial "black diamonds'* 
are used widely hjr drills and giinding ecjuip- 
nteni in many milustfie$. many cl Ihese din- 
monda come from Bru/Jlian and Belgian Congo 


Fijiinfc I ^^20 D^Z/W^ie 

fit/ 

ffhistinti iiity w a iik- 

mnftU fnwt nrcur 
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minc^, Quurtz ciystiib ?<Liiliiii{c for radjr and 
elcctmnkscquipnicnl ait exported nz^iiiiLs fron^ 
Br:ml and Indio- 

Fsrtdix^rf^ Some sotls may lack iifiipommt 
j^fiuir nutncnis: poLi^h. nitriiEcs. iind phns^ 
phut^^s. Tl^ough oEiiei mLnenil!^ arc yJ$c re- 
ijuircd for liiicceiisfu] plant growth, they arc 
generally prewni in all ^oils, hence llie three 
mine lids mentioned above arc the essen¬ 
tial ferlilizcrs. 

ts present in wood ashes, guano, sea¬ 
weed or kelp, organic waste of diflerent kinds, 
and llic W'aier of certain bitter iiikaline) 
lakes like Ihc Dead Sea, The supph of min¬ 
eral poiiish contes priitcipLitly from i^ubierra- 
nean beds of snils ^iomewhiit reseftihllng i,^oiiv 
mon salt beds-, ihe> may evi;n he associiiEed 
with ihat mineral In ihe past, ihc woridS sup¬ 
ply of poiiash came miiinSy fmtn Genu any. 
The L'nited States <ince imported mosl ot its 
needs buf now obtainj! potash Jroui dome^tie 
sources. From southeastern New Mcidw iiml 
from the diicd-ijp beds of certain ^alt bkes 
in soatheasicrn California and in LHah^ ihe 
United States now rtunes enough in ncFimii! 
times lo meet rts own requirements Besides 
Ciermsiny, toreign producers include France, 
Spam, and tst ael. 

needed for ug^iculture may come 
Irum nfmoit any organk waxie or from gicw^ 
ing Icgumintm ofop^, but tht greatest nmural 
txxurrencc of minciid nitrates lic\ in the des- 
ct\ of northern Chik, where enormous depos- 
itA of this s^l^t impregnate the -hOiI a few^ feci 
bclow^ the surface. For fifty years or tnocc. 

CONSERVATION AND STRATEl 

Av^ihihle qiiimtities nf mtnerids vurj greatly; 
^uine fskiU. day, 5and, ceinenl rock, huiltling 
ilimc j wfll bbi indefinitely. Large resources of 
others cmc known to exist [coal, iron, alumi¬ 
num II whereas still others exist m very limucd 
ontounts tpktinum. Iieiylhum. diamonds k It 
Is tn line with conservatiim practices to use 
minerals tliui ofc abunduni, sparing ihtise in 
scum supply. Kituwn resourtcii of oil. topj^t* 


Chile supplied the world with tiiirnies for fer- 
tillzei and explosives, hut now nitrates; are 
mafiufiiciured by ekctniral processes. Syn¬ 
thetic nitrate i» produced m such quaniity thus 
it supplies nearly threeToiirUis of the W'orld'a 
needs 

P/itJjp/iuio. The Unded States has the 
iiirgest known deposits of phosphates in ihc 
W'orld Florida and Tennessee lead in produc- 
titin 01 presenL bui there are large depo^us 
in ihe western Rocky Mountain region from 
Utah north ward tlu-crngji Wyoming and IiLlUo 
into MoDiima. Changing phosphulc TC^k into 
a soluble fertiliser ihai plants c4ut reqmres 
chemicul ireatTtient by sulfuric acid or some 
electrulyfie proce^s^.. Beside^ that mude directly 
from sulfur itself, snlfuni: acid is ohinined as 
4 by^roducl from ame1rer$ using sulfide ores. 
This by-ptoduc[ should be recovered to preveni 
excessive ^iulfur fumes rrom the imeJtcrs From 
destroying vegetation in iheir neighborhood- 
Althougli imcLters rn the Rocky MounUrin area 
proviiie u soufcd of idfurtc acid, a local phoi- 
phyle fertilizer industly is handicapped by long 
distances to large consunimg markets. A nearer 
si.>urce 15 in eastern Tennessee^ where acid is 
obtamed irom ili& Duckiowm copper smelter. 
5tince phosphates usually iiie the mosi defieieut 
soil mineral, its great depoiijts of this vuluabk 
fertilizer aie of intrcjising Lmponnncc to the 
t.’niled !siatC5 as the virgin fertility of its soils 
becomes extuiusted liniiod Stales out put n> 
tnii nearly 13.J rTiUlion ions a ye;iT vjiluetl ut 
about }f3 miStiofi dollars Foreign producer-^ 
include Nonh AJTieu. the U.S.S.R./imiJ sev¬ 
eral tropcal i$lund> in the Pacific 

Y or MINERAL SUf-RLtES 

kitd, and zinc In ihe Unilcd Sraies will prob- 
ahty be exhuiistcd vvithm cornpariitively few 
years; from the standpoint of coiiservailon, 

I hey should be uiied economical ly in order m 
riiiike our rnkscral re?UTuive:t hisl us long 
pis^iible Some methods for conserving ?^up- 
plic$ of patiicular nimenits have been men¬ 
tioned prcvinuily, hiu ^4^mt general merhudv 
foi Ciin:»erving mineral rrvDurces -are; 
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1. Ineshiimtibk :intl sibunJant mac^sridi 
may be subs sjiu led for mincrats whow qu^n- 
tiiiei lire more llrruied. Water power and hy- 
dri>e!Kirie fxnvcr, for esample, rcpbcc 
mineral fach. Magnesium can replace alumi- 
mirn; barytes and olhet mineral earths ralhcr 
thun v^'hiie lead and zinc oxide can be used in 
manufuclurc of potnis. 

2. Reduction waste in mining opemtiGniS 

h ey^ntudr Improved ol minrng re¬ 

dact lujises from wixsie; for exumplt* upcn-cut 
mining miikes i* uiineccitsarj' to leave piEUirs 
to siippcirt tooh or walk. Remo^ rtl mid aftt of 
final residues of ore ot minem! fuels froiti 
progenies where cost of operations equals tif 
eueeds die selling prjce sound cunservancm 
policy and practice* Under ccriain circum- 
stjmccSp govtmmenu may be Justified in pro¬ 
viding a |uaranieed price ot bonus to beSp 
high*cosi producer^. 

3. Dcvciopmcni of improved practices lead- 
inc to more complete recovery of mlnetuk U 
recoiiimended More petroleum muy be cx- 
tructcd from oil sands More tucial may be ob- 
tjined froiti ores and sevemi iuetnli instead of 
or>l> one or two ntay be cxUiii;teU rrom com¬ 
plex ores. Ptloe increa?^ and belter inetht-xiii 
111 csiraction may change unworkable or un* 
profitabic deposits of oil stiab JciWrgrLHle 
ores inlo profitable mm me enterprises 

4r Economics la use of mineruls itrul |Ke- 
ventiun of curly dcierioraUon tend to conserve 
present ^^iipplkv of metals. The thickof 
bn 034 !Lug or tin plaic en cans, for exurnplc. 
has been reduced fmm the umoimt once 
thought necessity. Paint and other sub^^tanecs, 
including plastic coverings, arc afplifd lit 
metaJ surLaces, thus cheeking ntj preventing 
rust. Develupnierit ot alloys redtices wear und 
hcjice lessens the quumiiy of source mcials 
thui muv Ite needed Marked improvcuiciiis in 
utilization of fuek have taken pi-ice. uuio- 
maiic Stokers have replaced hund firing of 
coiil; diesel engines are used instead of the ur- 
diUti-ry gas engirte, and efhcient turbtne:> have 
fitipphinted steam engmCs of un older type. 

5. Recover) of scrap inclylR Li parlicularly 
important- Not all mincraL! can 1x3 reekiined 


after liiey used, this is true of coal, oil, 
find lca*;l pigineni. Scnip iron* topper, und tin 
can be recovered for funher ii.se. Even silver 
is recovered from discarded and used him. 

6. Synthetie maierjiils und artihcial miner¬ 
als can contrlbate greBlly to the conservation 
of vuliiubic iTiCUih. Substiiuie^ Tor many nun- 
eraU are now itiiide by ubemifiral prsw^ses. 
Carborundum is an urtifidiil grinding material, 
OT abrasive. Nitrates for explosives Fenili^es, 
und c hem tea! uses arc nniJe by electrical 
processes. Certam ptustic mmeriah have re- 
placed metals for some uses, as in mimufac- 
rufc uf cutlery handles. Artificial graphifo bus 
rcphtcedi the naiural product for maiiy puir- 
poses. Arfjfkial sapphires and rubies luive been 
niunufacrured with such success that they hsjvii 
injured the market for the naturat gems. Artifi- 
cial soda has large!y replaced the uatonil saline 
mintrui and (used quartz has partly replaced 
natural quartz crystal for many piirpo?fz:s. 

7 . CunservaTton of a nuiion^s valuable 
mifierfll resources may be accomplished partly 
by Importing needed muteriaK From ahroutl, 
but this procedirre would have no effect tm the 
con?»ervation of total world reserves^. 

Smiicgfi mifteruts. Nui ions which lack im- 
portuni inincruJ sources to meet iheir niili- 
taiy requiremems Face a special problem 
.Armies, navies, and air forces require gfcal 
quanliUes o! pelroleum av well us metadk 
min era I It, (Xcii.*iionally a noikm lUiii^t Ciui- 
seivc domestEc depHD-siks oi valuable minerak 
for war use by imponmg its peacetime needs. 

NccL-sstiry mineral which a nation lucks 
entirely or has onlv in quantities msufficicni 
for iti amianieni needs me called struiv^tc 
During war i^crjiKli^ li iiuy be dilltcuU or even 
impossible in imjxift ihesc materials K*caii-^ 
of blockades, emhargixr^, ^hip shortages. 4>f 
competitive den I a mis of other nation ?i. l-foncc 
niitions preparing for war mMY impon ^Ttiiiic- 
^ic matennis (nr beyond immcdhiic needs and 
U< stockpile them for Fuitirc emergencies. Fkiih 
Jupun and Geriuariy fullywcd this pohey Irotn 
1935 to 1941) 

Minentb uccuiring in whoHy inijdeqmile 
quiinritics wathin the pte^cnl bmindartev of the 
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United Slates include l^n, nickels chrome ore. 
urantum, aniirnony* quartz Cfystab for tndar* 
and iRduAtrial diaitionds. Tlic United Slates 
irnpom n sub^timliuJ shiim of i{$ ncedit for 
cHiical mineriih such hs hiiusitc. niCfcun^ 
tun^ten, nsphalt, fnlca^ sshestos, and pUiti- 

num. Other Ttalioui hu\c different problfiiiis: 
England must import nearly jill minera^^ c?t- 
cept coal and pan of her supply of iron ore and 
bauxite 

The loeudon of ntmcrul rciources fre- 
quenily htis influenced (outes foUoucd by In- 

CHARACTERISTICS OF M I 4 N G 
Minima lowfib ui!: often of charactenstjcallv 

ii 

reniporary consrmcnon. Since most mltnng 
conimuniLLCs arc shoi-t-lived^ buildings tend to 
be constructed o| '^ood or sorttc ether Imper¬ 
manent materiul^. Tptet, if the mines <ir oM 
welts prove exceptionally prrstJuctrvc. iuhstan- 
riul pertnunent structures, vrill \?c erected This 
type of de^'elopmcni occurred at ButiCp Mon- 
tuna, in the mukt of copper mines, and ai 

O^ktionm. with Ik'S rich oil deposus. 
When riniics arc worked out promptly, prop- 
cny O^vnci^ io^ little if rite town has been 
buili of lempornry muteriikl^. Mining regiunc 
u^uitHy tiuvc jnujjy ' ghoM towns'^ wlfctr a 
hi^am suh^ided or tltr miherufs were ex- 
hunsTcd When residents of these town^ dc- 

pan, buddings bum or fdl into decay iFig- 
ute 7-9]. und the seiilcmcnES muj he utmost 
Complelciy abundoned- 

Mining center? cmpJiusize uhlity rnther 
than uppciirance. Ai Huitc, iltc hind^cupc is u 
confii^ied mi\%s of intermingled nhalT huu^es 
and hdsts, substantial hrici huifJmpp work¬ 
ers* shacks, iiurl vaned niindcscripl slruciures. 
Si?mc rimes fumes from timcltcrs diTstroy vege¬ 
tation. Shoruigc of w uier tuay (cud ro u siimi- 
Jur barren appearance of mining towns m dcs- 
etts, as Kalgcoriie umJi L'CH>lg^idJC, Australia. 
Mining towns hecortie permanent only when 
oEhcE InduiiTriev follow the miniug develop- 
mem, mieral muriiifaeuiiing ami other en¬ 
terpriser have <kvchipcd in iKime cit tlie coal¬ 
mining centers of the eastern tmired SEatus 


vuding armies; h has also uffcct^ icnlemcnt 
o( nattonul boundaries uptm the CQiielLi^ion »f 
wars Germiiiiy, in her tlsrcc wnt^ with France 
since 1870 and her Invasion cd Russia in the 
Second World War, i^ an exumple of rhii. To 
4i Icis exlcrtti Japun aisti ?upplie? an example 
in her tennporary ixrcQpation of mineral-bear¬ 
ing lands m Chinn and the tndses. fram which 
sho expected to obtain supplies of oiL iio, und 
other niuicrials Ir which llic Japanese bilands 
are detkicni. 


TO w ^r S 

and sonic od towns in tlte Mtddk WesL An¬ 
other example of cliauge is found in Colorado, 
where some lormer mining centers have cup- 
Italbed on -tcenery and clinuue to atrrjet 
heaith !ie<kcr> imd tourists 

RcL^auie the coal-tniuing community often 
lacks caphul to build houses for w'Ofkmen^ 
they niuy be provided by the mmmg conipuny. 
The results have someiinies i?een ugly When 
the coal h worked out ihesie company to^ais 
Join the meuiil-ntining centers as ghost commu¬ 
nities unless another source of employmeni de¬ 
velops. 

Tftc term "gold rush" has l>ccn ut^ to de- 
?Heribe uny sudden influx of nieit seeking quick 
wcullh Hisiory records many actual gold 
rushes iike tho.'^ of Calhornia itt isuo and of 
.Austfiilifl iind Uic Klondike later The inodein 
gold prtypeetor muy travel by mi;*torcar or air- 
pi line over remote purts of tht^ earth Iwking 
luf favorAhk ground, ml her rhan a eanoc 
or go inhKfi or on burm. 

In rhi^ gL-nerution a ds^scovery of pi^croleum 
txLires men more tliati word of gold mines: 
their zmh js toi ' black gQ[±" When a wddcid 
well IS reputed to have conic in ii euxlier, 
hundred^^ pcrha|>s thou ■sands of men hurry (u 
the site, A new town i\ sturieUi or a Niniih 
nearby community begim to HLX>m. Men 
i^tatrihfc to huy and lease likefy ground 
CoTupariics ait organized and many new wells 
spudded in. Hasiity built (fume hoteb. cabin^- 
and futse-lronicd business bUniks ure ihrown 


up. Many people live nr tenti: others rent cab¬ 
ins iit prices that will rcium ihe entire cost ol 
const ruction in twelve numths. School facifltics 
iind often even iuw enrurcentent are abseni 
Gtimblmg *)nd lic|uor consuniption mcrease 
the likeness to an otii'tinie cuttle town when 
the cowboys are paid oil or a lumber town at 
the end of a log driv'e. The “boom’' may last 
for several years or may be over In a few 
weekv Sotstier or Liter well* on the outside of 
the producing territory come in “ilry.” a term 
ihat may iils<i refer to a water well iaslcud ot 
□n oil w^ll. and thus the land underlain by oil 
deposits IS defined. The field then s-ctUev down 
to steady production that may Iasi for many 
vearSv but the wild excitement and the possi- 
blliiies of ttuiRblers’ piofiiii arc things o1 the 
past. 

tn large fields, a boom town may develop 
into n prosperous relining und distributing 
center with u permaiient and siibstantiiJ base 
for ixmtiiiued prosperity: more often the oppo¬ 
site is true. Any oil lown lias its special popu- 
Ijtion of prtimoterSv geologists, drillers, and 
other work Ellen who follow nesv discoveries 
liom field to field and give d pafUculitr at¬ 
mosphere to the community 

In the lyji.ls the search for uranium depos¬ 
its produced boom scilteinenis and praccs^iing 
plants fTiguic 1^-211 in New Mexico, Utah, 
Colorudu and other loculitics- 

SUMMARY 

Our machiiie uhc rci|uircs eneflsivt use ol miu- 
eruls. and ihc irude in Ificsc is rnormous. MincfaU 
account tor over hull the weight ol ticishl cur¬ 
ried by railroad arid ocean thip- Mimjrult 
are of iwo Bcnerul types metallic ami non* 
nwlallw. Among the fiitmer arc iron, copper, 
had, unc* silver, oJiuniiitiin, tin. gold, and n long 


figure ore'-refintu.c null nfitr 

Vr,n(in, CtdamUtt 7/i(. b f.»i' f*l the lugger r 
vf ihr Fkitntti rotolt'sy 

of UtttOfi Citrimle Nm-tmr Cooipony,) 
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Jtis knpDrljml speciid-purpoie motiik 1^- 
^□^c niost oi these mct4JiJs be used 'm Indtmrv- 
ihcy must be ejctraetcd froitJ ores bv irnd-iiQ^ 
processes, timniuci Is the raw mi^terijil tor 
hiKtmic energy \siuch may suppkmf^ni power pro¬ 
duced from fue^ or other Oduventional methods. 

Nunmct^Utic mmeriib icicludc I he mmcml fuels 
such as coal, petjokum and uaturol Aniofi^ 
nonluels, portkind cerneat and clay products are 
imponani because of ihcir usefulness ift building 
coiUTHJction^ Chher nonmeiallics inchtde ^ulftir^ 
priTcicus stones.^ and ibe mmerat tcrtilirer^i 
pota^fh, uirrutes> ami phosphates. 

UutorTunateJy, fhe lormaiion of mineral rc- 
s^itirces is an e^trcrricly slow natural process. 
Some minerals tike fimestone, chy^ nnd salt, or 
magnesium from sea water are ttbundiint as 
In he iucKhausiihlep hut when itiosi qt^ or non^ 


Q U 15 T ro N S 

K ^Vhat mw midcnuls of inirteral orTEio are 
brouphr fo ywr EocaJdy lor murriifacrurey 

2. Whai mela[&, mineral fueli. %u euustruciion 
malariuls jjt produced In your (ocoJity? 

i. \^1iy do ihc residents ol mining eomnuitiilies 
fluctuate in numbers and prdspentv? 

4. In how muny wsiy* h erode petroleum trans¬ 
ported? 

J, Where arc the prtncipol cenfert of ceinetii 
produetton hs ilic USElcd Stales? 

6. Whoi quality ol coppci makes ii of upectul 
coniTncrcml Importance? 

7. WhaJ pfociiccs in ihe ctrip mining of coal 
have arouAed public opinion and resulted in re¬ 
strictive Iqjislaikin? 

Which fuineniib munt be smelted in order lo 
obtain eommcicial quannucs oi tHc prmluci? 

P. Sumnuifizc the ndvunia^eis of uhtaining iron 
ore j^iipplks rrenn Ihe Mevahi district of Minne- 

H^A. 

Each of die following amafi Is n producer oi 
iron ores. Indurale Ihe urban urea toward which 
the ore moves for smefiinf. luid ihe route by which 
ii |R shipped: norihcm Ffuncc, Silcsui, Donets 
tndia, northern Spam, A!gerti4 Alabama, 
Mesabi^ Cuba. New Suulh Wales, Labrador. New- 
foimdiand. 


ntcUllics have been mined and used, ihcy Can^ 
nol be rcpitteeiL Careful use of muicral rs- 
lourocs b imperadve ruiuiu ^enemtiLuis are to 
have enou^ mlnejaU tu meet their requirmnent^i. 

Oiitlltir 

Mi rig rats: impertance end e«currflti» 

Mslfils 

[rou 

Copper, aluminum, gold. elc. 

Mineral fuels 
Cewd 

Pcirolenm and naiunil gss 
NflnmBTallic reiources 
hLulding m^icmls 
retlilizers, etc. 

CoiTBeTvntioTi cod slnilg^yr mmaralt 
ChansOi'risi^iei $1 miViingi towns 


//. Summarize hric/ly the reasons w^hy copper 
lui» increased m imponante in duj modern econ¬ 
omy^ 

t2. Give four valid rtiasons why the United 
Siaift, with only 7 per ceni of ihe worlds popu- 
lalicin^ CQflUinie» a miu^h larger peruenta^e of the 
wor ld\ rngtals, 

/J. In Fl^tc 

Will H cll H prohiibJy be u. "‘^ibsher'’? 

Under vvfiMl circumstaiices will well B need to 
be pumped? 

M Each of the following ureu is well known 
lof il^ producEfon of nonmrhillic mEnerals. Name 
kin impoftinc curfh pnoduel manufactured 
puduced jh cjich stcium ; Indiami. Mor idu. 
tm Peniivylviiniii, FesASt Vermonr, snuthoastmi 
OhiOt Ttfttneysec, New 

/5. Aceordtn|! to Fiaure 19-7 mtHl o/ ihe world^s 
supply of tm Ore is mined Iti low Ijuilude*, ^losl 
ol Ehc finished pirHiuci^ however, Es Macd In ruid- 
dte laimidcs. V\'hQt is I he ciTect of this dlsiributinn 
of producing and consuitiinn areas? 

f6 “Qf all mrlidit usctf b\ man, gold is the IcasI 
useful E^pUm Ihe itignihcanco of the ^lutemcnl. 

17. Two gBseou-v product heliunt utid carbon 
dioxide, urc obtaiiscd fium wthlis. Th^v ure not 
EUcIs and are iiieombt^tibEd. V^liy oie Ibey of 
value? 
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WAftn h wfu: of the most inipixrtuftt Jii% 
cc^5il^e^ of mun\ Ufc It mnk<> up 4 hrgt piin 
of fi£s body weighs U h reejuifed for the sup- 
p 4 >rT of anim^^h and ptanls. Il is one ugcucy 
in ihe erosion and weathering r>t rocks, h fa 
essenLko] ia many chemknl iind industria! 
priKxsAcs, Water Im mtmy usesH. including 

OOMEiTlC AND iNDllSTRlAL W 

Dom«tic Wider should He ahunLLini and ea^- 
riy >ecu.re(j, free from hacterfa and oiher oan- 
tainmalion^ free from odor, [asic, and color, 
free from suspended matter like mud or sdt^ 
and £is free as possible from sellable like 
gyp5iiDi+ lime, and ihc iilkalics. Not all eities 
or region;? abundoni water wUh Uie qiiaJ- 
iiies desired. Jn deserts ii muy be dlfficuii 10 
find enough water for even fh? few inhahttanrs 
rftcre. Industries may experience diffkiilry tn 


municipaJ and domestic supply* steam produc- 
turn, niamif^uring^ transpoctation, irrig^iian, 
and power development. A considerable 
^uimtity of hsh for focxl comes from inland 
Waters^ which also are U54^d extensively Tor 
cecrcatiim. 


ATIR 

lotting iofl water for their use In regions that 
have been long cuhivaied os m ntiTtbern 
Friiiice, and particularly where huiuan wasres 
fire used for fertilizer as in Oiina and Japon^ 
water supply ffotn s kirface sire unis nnsJ shal¬ 
low w^Hs b aimust certain 10 be cofitamjnaTcd- 
W'hcre woter supplies cont^un time or gyp^ 
sunn the waier is c^cd ‘"hurd*^ and itiiich 
^ap is iC4juircd in order to make ^ud-v. Lmm- 
dHe> and other establtshmetiu requiring soft 
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Walter RnJ hufd waier uiidesiriihlc. In England 
at the Lt)iton-niiiling city of MunchcMcr, both 
ground and surface water may contain chemi¬ 
cals derived tront coul beds underlying ihe re¬ 
gion: such water is cmkely unsuitable for use 
in bleaching and dyeing As u lesuU. these 
processes are ciiiTkd on in plums clow to the 
Pennine Hill:* east uJ Mnnclicster, wberc sup¬ 
plies of soft water are secured from a pervi¬ 
ous sandstone. 

Urban Water Supply. Large cities may find 
It dithcult to secure sufficient supplies of pure 
soft water for then residents. New York and 
Los Angeles have outstanding problctus of 
water supply. 

Netv‘ Y’ork found its local well water and 
similar supplies inadequate wore than u cen¬ 
tury ago Cii) authorities undertook to develop 
u source of mimidpul water supply at ibe Cro¬ 
ton Reservoir on the castem side of tile Hud¬ 
son Ri%er. Before many yetirs elapsed, litis 
source^ too, was inadequate; addttfoital water 
WHS then obtained from the Catskill Moun¬ 
tains An aqueduct 18 miles long was built 
to curry die water to New York City. Finally 
the city ivent hirlher for water and secured it 
in ihc Dehtware, Scltoluirte, and other water¬ 
sheds. Areas that supply water are kepi 
wooded, and watersheds ate generally free of 


residents. Bn route to New York the water is 
bioughr under the Hudsun River by means of 
a large siphon Tlte problem of supplying the 
oily wiiii water is coriiplitHted by Che location 
Of Sew York on ManhaiTan Island, w hich re¬ 
quires tunneling Ihrough sTilid rock tar be¬ 
neath mud and w.aier. UUicr tunnels are 

needed to supply Brooklyn and Staton Island. 

Lo« finding the amounf of liXtal 

water insulficlem tor the growing city, devel¬ 
oped a supply on eitsEem slopes of the Sierra 
Nevada in Owens Valfev t FI cure |+-3) and 

9 ■- 

bn^EjighE thi?i waiter bv oqucdiicl from 240 
iiiilti jLwuy II nJ liitcf Iron* Liikc 35U 

iiiUes ihc Ai fhc cil) grtw, this 

supply of wuter nm i><Jct|iiuLe- Los An- 
gtfkii pIttJ m:ufby fhtn lipenl large siddi- 

lional ^unis tD build rin aqueduct from the 
Colorado Rtver (Figure 2(^15 j. Thus river 
water is pumped a^cross the desert amf over 
mouituiiis for 450 miles to tench the coastal 
dik^\ ihk h accompILshed by iisiing electrical 
produced at HLiovcr OartL ^\aTer is 
tuUm fm^it the river ai P;trkcr OiuHp some 
miles south of Hoover where it Is com¬ 

paratively free from silt. In fact, most of fhe 
mud thnt gave the Colorado its nume Is 
dcpoiiilcd up^tre^Liti from Hoover Dam in the 
large reservoir known tw Lake Mead (Figure 
20-U Eveniually the dam will imprpund so 


29 -f Hofk^i^r t>nrfi 
i*$i p/ie Colurjidii iCirt'f. 

tJ- Mr +1)J 

i-ilki' \ivuel in the 
thf C<*hr<iito This 

thim ftiLi liYf? fFffmrifiu! 

pre*v<Nrio;i of fhtinU 
fin r/fc Cohrmh Rivet, 

ami profiuiiitjfti of h'ndrmfcc- 

triL' power for rj.ue IfP 

Cttiif^rniu cities* lami^ 

iPhtmr^fmph. ctJllMr'iy of ihe 

L'Jp llffrvm 4 of RiCeLiffta- 

firm,) 
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much silt iJxiit Ll wiJI m is.>n»ei fLiiii^Eion far 
itorrige, esiimatc^ that ihi^ ^iU occur 

in about 2W ycurs. Lentil ihcn vvuter paJisiits 
througii I lie powcf phint^ wil] praduc^ a 
^■eoJth of onef^y tor tbc use of ciiics ns wnU 
04 for pumping water acfosis the desert. Ijike 
Me-id d^o provides a desert I'ecreudon cenier 
with bOiUing and rexxtisi die diim h -m 
important tourist dllractirin. S\ atcf Jar irrigat' 
ing the tmpC nil I X alley j.s obrajued from duin^ 
located downstreiin ^^OlTt Hoover Dim Most 
water readimg Los Angeles froTii the O'loroJo 

tou pensive for iirigation, ,inJ reserved 
pritiPpdjy For indusiriid and JoiiiesiH: 

Cmei mer.^ amt hiki:\ hjive large t|uijn- 
tities ot avuiliihte; bat a> pt^pnlatum in¬ 

creases the supply beconiCi contaminLited 
From towns upstream or settle meats atone lake 
shore?^ bccau^ bodiL^* of wniCT aic eonvenl- 
eni for sewer outlcU 41s well as lor waiei in- 
lates. Sfxaier ur laicr contuminalLoit guu^s 
disease. F'ilierlng lake and river water ihrough 
layer? of sand and chateual rcnuHcs 
penJed silt and lessens danger of contamiria- 
lion. To make water entirety safe, hnwever, ^ 
chemical such as chlorine nmy be added to 
destroy biutcrin. 

hiiM pmMrwi, Chicago U lo- 
fiired near Ihc wiufhem end of Lake MichL 
gan. on ihe land divide scparailng diainugc 
inti^ Luke Michigan from wnter iributury to 
the Mississippi Hiver^ When Chic^igo was 
smaller it ubiamed gootl w'ater by pumping 
Irom Lake ^Michigan; m populatEon increased, 
thiA inpply hetanie scfiousiy poJlutcd mth 
surface and sewuge drainagc^ To overcome 
the diflleutty a saniLary dbtrici was organized 
in |H 8 V^ ami under its direction a drainriL^ 
caniil was built, irsing the Chic&go River ns a 
ehiinncL ^onlnally this si ream cniptied into 
Luke Michigan but an excavaiion of only FO 
feel reversed its [)<iw' und sicnt ils waters into 
tributaries of ihe Missis^uppi. llicn. bj pump¬ 
ing water from Lake Michigan inlo the drain¬ 
age etijiuk *he city's wa^tev could he Umlied 
jiwa) from Ihe lake instead of toward it. 

As long as Chicugn TcmaincJ relatively 
small no great amount ot water was needed. 


but us the dty grew if requited murt water. 
By lywT, the large amounts 0 ! water taken 
ham Lake Michigan by rhe chy were begin¬ 
ning to ufTcct navigLLtion on I he Great Lakes 
WiiLdrawal of neurlv IU,FKXJ ciibic feet of w^a- 
tef pa f* vt^lumc ^e;iiIi;; (hjin ihe 

or the Amenutn FdI^ at Niii^raK in 
cairib»iiiution ^iih sEverul ol reduciKl 

rainfall. tcFwcfad levels of L:ikeK Huron, Erie, 
iinil tJniario (rom 5 to 7 tnehes. and the linr- 
bor at Montneiil from 9 to JO inches. ThLs 
grealiy ItoiTipered shipping, niiide caniiU less 
navigiible, tlirealtaed the waier supplies of 
many industries, und ^nefaliy created saious 
hojcards thnutghoul the Great Unke^ region. 

Ihc Caniidiiif) government and stales front¬ 
ing on I he lakes protested. The enure siiuaiion 
wa# reviewed by the couits and became a 
muUer ol sonic intcrnilmnal consequsooe be- 
fiare Chicago was retjuired to reduce the daily 
cortsumplton of Lake Michigan water and 
lablish a system for disposal of sewage and iH' 
dlls trial wastes wilhoiil: impainn| levels of four 
(il the Greai Lakes as Weil as the St. Law¬ 
rence, Ouring Lhe early lyJUs a series ot 
r-jiny years caused the level of the Great 
Luke.*, to rise. ITic rising water wtis helpful 
lor ^flipping but damaged homes and dcicks 
along the shore. Then some would have wcl- 
coniL-d D loivering of fake levels by increasing 
firm' through the dramuge canal. Inetdeuially. 
the ounal carries ctmsidcrLilJle irpIJic. espe¬ 
cially barge.!! loaded with coal and |retrolciitn 
products. 

Recreflti»n, HeoltK^ ond Inland Fisherias. 

Many health or pleasure resorts depend on 
mineral or hcfi springs (oflea both!, like those 
at Kiidvn, Germany: Lourdes, Friincc; and iloi 
Spnnp, Arkansas. 

[^cvclapment ul the autoniiibik Ims tiiade 
Il possible for muqii people (o use inland lakes 
.ind rivers for fishing, cum ping, tH»aiing, swtm- 
mtng, and udier rccrcJiinn, 'I’hc moiL'm ac- 
oessihllity of resorts on inland wateoi has led 
to the utifkution nf many lakes and streams 
formerly ignored. 

Much hsh for (ood Is caught in Lhe Great 
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L^kes and the larger sitreaiiii- In additmn to 
commcrciut fresh-^water fi?Jlcfics, <juaiililies of 
game dsh are taken„ Usually Inith caichmg 
and $ale of game fish sire restnctcd in Older 
to prolcct the spcdcs from e^terminaLton 
(Figure 20-2), Most men regard fresh-wattr 
fishing a spofi rather tlian a sotiice <jf food 
iind gladly spend large 5ums of money fnr the 
pleasure. Catering to fishermen has heennre a 
big business in ureas stich as Marne, Minne¬ 
sota, northern WiReonsln and Michigan^ Colo¬ 
rado, nnd Ontario. 

In some couJitrks, notably China, quanti¬ 
ties of fish are ralticd for food in iirtifieb] 
ponds. It is reported that more w^eight of food 
—^tish, edible btdbs, ducks—can come from a 
pond than from an eijuai area ot fertile 
cropped soJ], 

Stream <tnd Ground-'ivnter Pollution. Many 
rivers in Ihe United Stales are seriously pol- 


tilled Tew orten the mream bed has been a 
dumping groujid for idJ kind^ of refuse, and 
lorm^ heauly spou have become eyesoisrs 
and nuisances, [n-duslriai wastes from steel 
and paper mills, oil tronv refineries, and sewer¬ 
age df eiiies ccrniammiite sircanis. This pollu¬ 
tion frecjuenily is so greet Ihiil it kills fish and 
niakes water from ihcse ^Incj^tns Impossible 
for hnmiiiT beings m use- In indusmal parts ai 
ti>c United States ;iciton is required to prcvcfn 
pollulion K mo^ of which could be avoided^ 
Cities arc j^metinie^ founded where hirgc 
springs me av^hilabte. tn limestone regions so¬ 
lution e^v^ms exist and much draimige is un¬ 
derground. rtie itoly rdinble doiiiefuie vvMer 
supply may be found at poinre where subsur¬ 
face flow breaks nut to forrri springs. Nutner^ 
ous towns in Greece and Syiia were fotmtlKl 
at ^foumainheads," In limestone regions, great 
cure must he used to avoid eoiuuminutcd wa¬ 
ter siacc pollution may occur underground. 


WATBB POWER 


Water power Isas served tniin as a KOtirce of 
energy for many ccnturiCxS- Swift-fiowmg wa¬ 
ter was used n source of power along 


sireains in Chinny ii operated waler wheels in 
the Near East and lifted wuwr for irrigniion in 
Egypt^ Power lor grinding gram and opemiing 


20~3 Ceiiiit Fath on 
thf CoiutuNa /five/- 
it imtUliftmd ipid 
fixhin^ hffore cnnitrHf- 
tfvn of ¥ti^v iiomji; hrtt loirti^ 
ftOfihw€sitrn imthmy 
iWi-u.ttimird fo fiah /rom 
Witndfii pfntjOTtm, clicking 
ioirtton or fhh itrudr thvir 
liui ii¥ grounds' 

fitrihet up Coiumhia 

Rtyfr, Thh ffilL (n 
drowned by ftir Pulinf iMnt 
{Photograph, i-ottrrrxy of fht 
US. Fhh and U^ddfi^c A’frv- 

fctf.) 
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other $m^\ manufacturing plants cjmc from 
old-fashioned water wheels in niimy parts Of 
Europe and colonial Amenca. especblly in 
New EnKhund Manv importimt induiUritil cen¬ 
ters of lockiy received ibelr early impetLis from 
fuirnes&tiig o! cnerg) of a waterfalL 

Foefots Affecting Wat^r^power Us*, Since 
water can be used indefinitely a 
soarce of energy, the development of hydro¬ 
electric power k one of the be^t wnyt to con¬ 
serve coul and petioleum. Electricity pro¬ 
duced by water power Is lud ^ilways cheaper 
thun that genciiited by large efTicietit Mum 
plants who^fC fuel h coaL pctroicum. or nat¬ 
ural gas; hence hundreds of small water-power 
siies have been abandoned in favor of power 
purchased from large generating plants. Fa¬ 
vorable sites for developmenl of w^yier power 
4irt common ^Jong swl^-iiouing streams. Of¬ 
ten these have w-aieFf^ll^ ^rid rapids in nar- 
m\v gorges 01 canyons which make desirabk 
locations for dam sites. 

Waterfalls ;iluug iht Fall Line (Figure t3- 
6 > imd within The AppaJachtan Piedmont and 
New England regions arc frequentiy CEiused 
by resi^tunl rock strata. Occasionally Uiis type 
of i>cdrock force!^ rivers to change couisesp 


thii!^ providing excelleirt power sites. Many 
power sttes of this type occur in the northem 
United States uitd Northern Euro|5e as the re- 
!tutt of glacial erosion and deposition. 

A food poi^icr site ^ould h^vt ^ large 
amount of watci falling u conslikrablc dis¬ 
tance, and Hiiw should lie steady. To be prof¬ 
itably developed for electrical energy« a mar¬ 
ket should be at hand. An ideal situation is 
thaz at Ningara Falls, where the nver drains 
the Greiit Lakes and ihtrcfore has very steady 
tow tijtd largo volume, falling 150 feel. Mun- 
uf-uUurii!g phinis along the river above ihc 
falls make clfectjvc use of the iivailable power, 
Thiii is iui impojianE factor in die growib of 
Buffalo and other industrial centers. Lakes 
are an advanmee in mamiaining regular (\ow 
of streams thus hb^lping to produce a steady 
ciifreni of hydroelectric powder. The Great 
Lukes and other glsiciat lakes provide ruany 
examples, well us the urtiliciu! takes im¬ 
pounded by danui, as at Lake Mead. 

Geographical conditions i^mctimes can make 
it jjTipossible or impracdcal to develop power. 
The lall of the Mississippi River is only a 
Fraction of an inch per mile below Cairo. 
Illinois, ^ IE naturally has no gixMJ penver 
sites ulong hi lower courve. African rivers 



£i prjncipu! fhrtf m ihr 

FcciAc i>i r/j: Co- 

Imnlm O^^rj^e mime, 

tht ’"iuh m 

ihe ^^ttr -*i furgt /iAfJt iU i-^iir 

diim I'un U/i vj-r- 

%**h 70 jmif 
iAuf wHf ftnmeriy 

rapidt, \ Phofa- 
graph, €{furTP^y af 
Po is‘tT iimifusfraiif/n.) 
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lire Lirat in volume as They plunge over I he 
edae uf £hc centraJ platijuu not far froin 
thiisii bu< these rivei^ have uo nearby 

markeij for hydroclectfic power. Africa has 
more potcntijil wuter than Luty other 

coRiincnr, but the amoiiui dev doped ii smuli. 
The same h true of vast power resoyrccj; of 
easiern South America and southern and east¬ 
ern AsLi. 

Water Power In the Unhad SloTfrSr Potent pal 
water power uvaikiblc in Ute United Stales For 
90 per cent of the rime h estimated at 35 mil- 
tion horsepower* and that iivnilable for 50 per 
cent of the tinrc at 55 miUion tinTseprTwcr, 
Ne^ly twi>-fifihs of tlic potential waicr power 
of the United Stuics is located In the three Pa- 
dtk Coast siatci, and ntufe than half b in the 
five States of Culifomiiii One^n, Washington, 
Idaho, anti Montanu. Power has been devel¬ 
oped rapidly Ui the Pacific Nonhwesit partly 
a( government bydfoclectnc plants at Bonne- 
vilJe (Figure 20^3 1 and Grand Coulee (Fig- 
un? 2Ch!4) ciD tht' Columbia River. Together 
they produce nearly 2% inUlion horsepower. 
Other large federally built dams on the Co~ 
turnbia include Chief Joseph Dam ne^tr Giand 
Coulee, and McNary Dam on the Washing- 
ton-Oregon tH.>unilary. Hoover Dam on the 
Cnlurado River, wii\\ a capacity of Lb60 
million horsepower, and Shasta Diuu sn Cali¬ 
fornia are other Fedcinl projects* N evert he- 
[e« ns compared with pirteniial power, devel¬ 
opment in the Western stales |eav<^ them be¬ 
hind ihc eastern part of the fiaticm, with its 
htrgc jTiarkcl for clecfncal energy* 

Many accessible power sites in New Hng- 
hml the Middle Atlantic, and die North Cen- 
trnl siiiici have been developed. In contrast 
with ihe relidively imall pun of avaihibk 
power m the four north western states now 
ufijizjed. tn .New England threc^fourihs of all 
WLiier-power sites are in use. The United 
States has an mstalted capacity Of nearly 22 
miiliun horse powder of hydnsclcctric ettergj^ 
(Tftbk 20-1)^ which is about one-hull the 
a mourn of cicctricsty genera led by sEe*im. 
Leading slates in wuief-powcr development 


are Washington, C&lifortiia. New Ynrfci Ten^ 
nessee^ Alabama^ Oregon^ North Ciiiciimi, 
South Carolina, Nevada, Arisfiona, Idtiho. and 
Montanu. Hydroelectric pl:inl!i built by the 
Tcnncsjicc Valley Auilionty have a capacity 
of neurly 3 mltlion horse powder. Consi derable 
water power lia^ been developed also in Mich¬ 
igan, Wisconsin, ntid Pcnnsyh'aflia. One of the 
greaiesi undeveloped power projects in the 
East is that of the Si. LawTUnce River, sched¬ 
uled for completion m lyfiiO. Oxds a fcaetion 
of the potctiiial power at Niagara Faili has yet 
been developed, 

Wot^r Pawer Abroad. Developed water 
power of the wi^rld, according to the L'.S Ge¬ 
ological Survey, amounis to 1^6 millscn horse¬ 
power. A/ter Ihe liniied Slates, which leads in 
capacity of installed hydroelectric plants, die 
leading cnunlries arc Ciiuada, Norway, Swe¬ 
den., Italy, the U.S.S.R,. la pan, France, Cier- 
matty, Aui^tita, and Switzerland (Figure 2U- 
4). A statement of the relative pwer produc¬ 
tion of the dilferenr nations* however, fails lo 
give a complete picture. In such countries as 
Canada and Norway, which have obuntLint 
ttaier-ptnvcr rciiotunce^, electrical output of 
gcneralors k greater per unit in^lailed llion in 
other Gauntries such as F'nince and Gcmianyi 
who-'^e resonrees are not so great. In Camicla 
and Norw^ay only the best sites are utilized* 
and ut these sites only as much machinery i'i 
installed a£ can be operaied ihrougJioui a 

Figure ^0-4 ff'ufcr p&wrf plunt ciipafiVy. Sc~ 
conrim'eJ, ntU/fonT c/ furf.'ir^pt^wt-r^ /V54. 
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TABLE HTDROILECTHIIC POWER. UKITIO STATES. 1954 


Region 

Number «f pTorib 

Federal und priyatp 

Cqpacfly in 
kilowerrH" 

Piicific Nurttiwesi 

23!# 

6.S42,?89 

Soulh Pucific 1 Calif.) 

t05 

2.a50.Wn» 

C'olarailo Kivej bjtsin 

45 

KT73.665 

Missouri Rivet b±uiii 

it 

78.Mn 

Xftyu&sippi Rivet basin 


5.63S*.275 

North Aliantk 

4'lt> 

2Jb7.243 

Greui Lakes—Si. l^wrericc 

5W 

1,545.283 

Sf^iiiih Atibiiuic 

J4M 

1,455,576 

TflJpl 

1.^41 

32.874.544 

Uniied hntaJJed Fcderill and 

pnvalc 

22J76,34-I 

Fedeud prnjecis cnmpletcJ 


8.393.520 

F-Vdeinl projects under eouritfuciiun 


6.340.450 

ML^=Li4Hb 


large purt vf ihc year with thf wnicf avkiila^ 
tik, in 001,1 ntrie^ where demiind for f^WTr h 
gre^it iind poientuiJ wyler-powdr rcitourcfcs 
comparnttvcly small, mftohinery is kstdlcd to 
tiso w+iier power ths^i h avoitnble for only pjirt 
of eiioh yean with sleani supplying pfJiYcr for 
the remaining f^eriouL 

In Europe, lijily, Sw^ltzsrhtnd. Auhtrirt. ,ind 
France* nutiuns with large fesources of wa¬ 
ter power in the Alps und insulKckml coal for 
indu^trinl ertergy. .irc leading producers ol hy-^ 
drcKlectiiclT) il-igirre 2 ti- 4 J, Olher counmes 
(mporoini for water-power prtHJuciion mciude 
5 ipiiin and Finknd. VVilhsjJt weter powder, 

UirgC'Sealc munufaciurJng would be gieatly 
huudicapped in ?iiiii;tcrland and Norway^ w'hcfc 
even rdiroads iirr electrified. The hm-!ying 
British Isles have titllc avjibble (Kiweri *ind 
England's nhundanS coal supply discouriigeii 
Ks devcinpineni, Eire, nn the other bund has 
only peat as u sou rue of luef. henoe Eire has 
encDuraged watcr-ptswer devetopnicnt. fapiin, 
a riijny and nioaiitiiinous tund with riymerous 
^wifi tWens, nced^ pm^cf -tincc ii hue raiher 
sninlJ coal resnuroe^; hence thh inilti^triallied 
couniiy leads in devckupment trf waltr pf^wer 
in A>la. Korejt ha* j^everai large hydroelectfic 
platltSi but the giuiiT ptilenliul rcsnurccs of 
Ounii Lin: hardly touched. 

Potential watei p€nver of ttic world ts esti- 


mjited 4t 664 miJlk^n horsepow^er for mini- 
mtiDi llnw and about 2SX}0 million horse¬ 
power for mean (low. North Amerioi and Eu¬ 
rope kiuJ the contment s tn last ailed caputcity 
of planis, Asia is ihtfd and ^outh .Amerjca a 
poor fourth. Africa leads all continents in po- 
tcntiul waier powsrr but ts last, in production 
o( hydrnclcclricitj. all hough plants under Ci.!in- 
struction or pbinned wil} soon make Africa ex¬ 
ceed the combined developed iiydrtiekclrjc 
production ot Austmlb and New Zeulnnd. 

Us® of Woter Power. In the part, facUtries 
w ere J oca led directly at ^^ AterfaUs w iih ma- 
chinei'y being tiirned by n water wheel. Fac¬ 
tories and homes of w^irkmen were often in 
narrow viilleys in order to be ocur the power 
siioree. Today waterfall* arc no longer inipor- 
tarn sites for citie$. Only tlie p^'swer plant jiscJf 
need be lU ilie tails, and horn there ilie energy 
is transmilted to mills, cities, und oihcr con¬ 
sume r^, 

Wiitei pwer niiiy produce energy" no more 
clteiiply than minenj fuels^ jjince lame cfli^ 
cicni pitmts using cheap coal or fuel oil pro¬ 
duce pmer very economicoll)- From the 
slandpoint of conservutjofi, however, kt would 
be dcsirtiible to develop all economical witter 
power In order to husband e^huu^iibk coal 
and oil reserves. 
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To avoid the possibihty th:ii cons unit? rs of 
hvdicelecirtciLv wiil lack energy m cu^ OJ ac- 

« ^ ■- r 

ciJeivi Ui a single source ol supply, pouej pro¬ 
ducers communly buve uuxlHan' ^^e 2 lm plums 
JO provide energy in emergencies Moreover, 
ililkrent power planK lire lied together by in¬ 
terlocking djj^trihwtiufi systems* if Kir vice from 
one plum is inicimptcd. energ}’ cun he secured 
cjuickly tiirough other conitecruins. 

JiydjwJectric power p:irucularly suited to 
plmts such Af> puper niilh and pulp milk, 
which operate iwemy-four houii^ u duy, linee 
energy of falling water c&n be continmmsly 

WATtR TRANIPOBTATION 

SIVQr TfomportPilnn Ifi the United Singes. 
Inhntd wiiterways wer^ one ot (he c4irlksi 
methods iriim used for trun&pofuuitjn. Ameri- 
CLifl Indians utilized the e^rensive system nf 
rivers and gluCisd lakes for hunting ynd trad¬ 
ing expeditions in ihe noitiieastcm United 
Stiites und eai^tcni Cartadu. Similui ftjuies 
were followed by French fur itaders and ex¬ 
plorers. The rirss outlet fur ihe pnKlucc of the 
ugfkuUuriil settlefijcnts in Ohio 4nd Kcniucky 
W'us by way of the nvurrs to New Orleans, us¬ 
ing flatbouts and rut us lo curry gocnis dow n- 
streunr. Tlic wealth of lumber trom forests of 
nordiern Pennsylvimiu wits rultcd di>wn the 
Su^cjucliannu River to nniikers irt llurrisburg, 
nulrimoret imd olhci cities. To cai'ty goods 
upstreamp howevet^ very blH>rioiis, 

whether by rowingt poling, sail, or fowropc. 
Invemion of ihe srcauihoai made it passible 
for vessels lo move upstream on the Missis^ 
sip pi, Ohio, Mlc^ourt, a ltd other rivers 

Fur alHiut sixty ycurs during tlie middle of 
div lu^t century, river traffic went frtms Pitic- 
burgh down rile Ohio and up die Miswiuri lo 
F<TtT Benton* Monranu, then tit the head of 
navigation to St. Paul on ihe Mississippi* and 
to New Orleans down the Father of Waiers." 
1'l^n competition w'jth railroyds uhlI ptsur 
landing facilities l^rougln decline in river 
ii.uiNportation* l^y trLiflk hud dropped 

lo only 4 fEvicriun of its former dinoiiitr Si nee 
ihtrrt the Federal government lus siOuglti to re- 


u|jphed ici these manufacturing prsjcc^ses. As 
y icsuh. many paper ;md pulp mills m New 
Englund, New YoiV, Mjcliigan^, Wisconsm. 
Quebec, and Ontario are located m rivers 
dmn w hich pidpwixid comei to sites l urnish- 
mg power for operation of the mflls. If the 
site is corrvenieni for lake or ocean transporta¬ 
tion. that rs 'in additional ad\'aiirage. Vlosi 
pulp and paper itiHls in ihc Pacilic Northwest 
have if Ur water locaucns, L-onvenient for re¬ 
ceipt of rafts of pulpwiH>d and shipnieni of 
p^per by ivceun veiisel to m^kets alone the 
Eastern ^cuboard. 


viv^ the use cf in hind ivaierway s. Tlsc govern¬ 
ment oslabhMseJ barge lines on ihe Mississippi 
and otber E^lreunis to provide regular service 
S<.nne progress h;is been made in inercar^ing 
the use of our rivers^ bui only ni fvttnspjrf of 
bulk goods bus imtfic aiiamed anything up- 
proaching its former imp-irlducC- 

Ibc Mononguhcla River carrier more ton* 
tiLigc ih.in the Mississippi l:>ecausc il is conven- 
iem for cod iiiintN, Meet mills, limcMonc quar¬ 
ries. and cement works. As a result the jitn&am 
has been irunuUzed and carries sm enormous 
traffic, which furnishes evidence ihai America 
docs not nugkcl water way Hi when it is highly 
advuntagcuu'i to ilieni. Passing from ilic 
Monongabdii imo ihe Ohio River at Piiu- 
burgh (Figure ^‘l-lOf* it is pussihk to tiri1i/c 
u conirolled si ream* marked b\ a series of 
more than hfiy dimis and lock in 

niaking the inp downstream to the cunfluCTicc 

with the Miiislssrppi. ft Siuit taken the hcttei 
part the last cemur)' to complete the ortd- 
tial phin for Jhc impriiveinenl, .ind the Mavess 
Ilf the pluj] is altesled by the Mounshitig citjes 
that ntiw line its coursc—Pitisburgh, Whee¬ 
ling. Huntington, Cincirmiili, Covington, Louis^ 
ville, EvansvUle. und Cano. Without itic :id- 
vuntuge of a navigable channel, these ujid 
muny other would liitvc liecn unable u* 

murket tlidr bulky ccsjnnHHikics cniciemly 
and cheuply. fmprctvcmcnK in novigdriun o( 
the Ohio Rivet hu'^V made Unit stream one £d 
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rhe prime Iran&port units in ihc world. Fur¬ 
ther improvements arc m progress. 

The Gr«t laltei. For all comEtiodities thui 
can he handled m bulk wiLh u rDininiuni of 
humun bbor. *bc cheufwsi tiptiaport per ton- 
mile iinywhcte lies bctivcen the: head oi Lake 
Superior and the foot of Lake Erie, Cargoes of 
iron ore. lumber, and gram eoniiRg down the 
lakes, and coal going up to niarkets winch 
have no nearby supplies of rnmeral fuels, pro¬ 
vide a constantly changing sii^un of ^hip- 
TTieni> during those mnntiis when Lhe bke^ are 
icc-frw. The Federal government has im¬ 
proved navigation on the lakes by building ca¬ 
nals and dnms, and dredging, siirv'eying. and 
marking channels. No other naiiorts have the 
marked advantages of a coordinated vysteni 
of w ater tnin.^pon si mi hi r to thuf en^yed by 
Cmiadu and the United States {Figure 2(^5K 


DiMidvorttDjge^ nnd Advonfagei of River 
Transport. Rivers possess both advantages 
and disjidvanluges as routes of travel A river 
is irrevocably related to its gtographicul net¬ 
ting—ib latitude, extent of basin, direction of 
flow, volmtie, and olher physical aspects. 
Hence its u^erulucss lo man musi be undcr- 
sicMd and rnterpreted in relation to that sel¬ 
ling, and the direction tn which it trends wiU 
determine the flow of river-borne trade within 
its busim Oemimd for trade rouies in the 
United States is in un east-west direction so 
that goods frsjm the interior can be shipped 
readily to £urope snd products returned. Our 
liirgest nvcr systeni* the Mississippi^ trends 
north and south, at right angles to the needed 
direction. 

Other dkadvantages of rivers include widely 
meandering ixuirsrs tluit may greatly increase 
the distance between towns as contrasted with 


n^urc 2d-5 Si Lnwrrficr Seaway—out of fhr jiratf in- 
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WAftfi ^ttSOURCES 

ihtf direct line of a rrdiitjad, tLttreme fluctya- 
Uot ol llou muy c^u!^ troubk from doods. 
Rivert preieiii ^ variety of odier hinJrattce&: 
bek of niivig^bk depth of hreadtU dI 
obstruLTions to n^vi^uiion, such is ^and bun, 
sjijupt itnd shifting chaiuiclE. dniiger^ 

onsly swift cutrems, rapids or wtitcrfiills re¬ 
quiring that CLirgiTCS be portaged of canals con- 
itructCiL navigable iengtti^^ of water too short 
10 use economically^ ice, fogs» and other trou- 
hicsome clinuitic conditiems, ^nti luck of suit- 
ithle landing places. 

Two gfcai advantages of rivers am i\) 
rights of way are providctl without cost sd- 
ihougli improvements must be made on Jiuiny 
river bed^ lo tit them for transportalion. and 
(2> for bulky goods water transportation Is 
cheaper than rail if ihe waierwuy connects the 
source with the market. Thus the Rhine River 
is ihe most used siream tn Europe Ehough not 
the largest. The imn ore of rtorthem Ffonce is 
brouglit by canal to the Rlnnc und ihon up 
the Ruhr Vsilley to the coul regions. Coul und 
litiported gfuin are ifansportcd upsueani und 
lumber corercs downstreiim. Potash, cement 
rock, and all kinds td ctpcrstnjcrion materialv 
arc shipped on barges. Tbe Rhine I't a usefnJ 
stream because it lies in u highly indu?iirialized 
and derij;ely populated part of die world. 

The Volg^ Rivet iius large volume, slight 
ouTrenii tind a fairly feitile bin ter I and, but it 
would be more advantjgctms if it flowed into 
I he open se^ rather t han into rile en closed 
Caspian. 1 [ic Danube River is much larger 
tiian ilie Rhine, and from tis source in the 
Rbick Forcii of Germ any to Its mouth ai the 
Bluck Sea il flows ihrongh or toiicliev niatiy 
cthinlries; yet it is nui used nearly much iss 
the lesser Rhine because ihe Danube Basin is 
less populous anti mdustiralijfcd. Pohiical con* 
ssdcrations also atket use i>f the Danube, 
stficc the river serves seven coumrics- 

In A^ia the Yangtze Ktang comiecis the in¬ 
terior with the coast .md is widely uicd in. 
spite of need lo navigate througli deep gorges 
where rapids are a ha3tufd. Die Amaicon ha^ 
the most exiensive systom. hut the smull fxip- 


uJaTion limits its use. The Ganges. PnranaT 
Ma^dal^nu. Nile, and rigns Jire umon^ other 


CnrinlsH CanaU are built to connea sy stems 
of naruryl inland waterways imd provide un¬ 
interrupted navigation where unfavvirable nsit- 
ural conditions of Terrain would otherwise te- 
quire portages. The Grand Canal in China 

was built more than a thousand vears aeo und 

¥ »!*■ 

extends lor L2UU miles from Peking iouth- 
wurd to Hangchow (Figure 3(^61. Sonic ca¬ 
nals in Europe are centuriev old. 

Die first important canal in the Cniled. 
States was the Erie C<inah connecting The 
Hudson River near Albany with Lake Ene 
neai Buffalo. This canal Iciuered traniporlg- 
Eion costs from fannlimcU trlbulurv to the 

4 

southern ClrcuL Lakes and grcally assisted re¬ 
gional development. In New York State, nine 
citio wilh populations in c.xces^ of 75.(K>ri Ik 
along the Erie Canal or the Hudson River sys¬ 
tem. SMicn tiEilroads lo the \Sesi took most of 
the traflie from the Erie CaniiL ihc Stale of 
New York deepcnciJ and widened it into the 
New York Stale Barge Canal in the hope of 
making tins water way regain itsi forme r impor¬ 
tance. No signiticanl increase in trafSc lias re- 
howeveri and bulky coriiniodities like 
gnun, gravel, and iron products arc iJmcist the 
only freighl carried on the canal today. 

Camds were buiU during die miildLe ol the 


figure 20-6 Grund Cwnd tiiui rAe firfin Ji viW o/ 
ChifuL 


ei 5 fci n ft 
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}ast cenlury to ccinnecE Lake Ene and Lafce 
Michigan with the Ohio River,, across Ohio, 
Indiana, and IhjDcjisL They utilized Severn] 
tnbuuiries oJ the Miisissippl uml Ohio Rivers. 
Most of these cimah hnve been nbandoneJ 
Ix^ause of conipetiiioii from 
highways. 

In the Eastern states a canai Across Cape 
Cod is used b>' steamers Imvcling between 
Rosion and New T'ork. Another crosses the 
Pdniiirva Peninsula between Delaware and 
ChtTiapcuke Bays, A very popular waterway 
for pleasure craft comtects New York Harbor 
w ith the rcHort^ of the rioriila coast ^ Most of 
its course is in coastal sounds and other Vi aiers 
w'herc oh shore Inu^ :^nd islimds afford protect 
lion. Only slion streiches on this InrcrcoasiaJ 
Canal recjuErc a motorboat to venture jiito the 
open sea. An c^tlcniion ci litc coastal canaJ 
^tysteni connects the Mississippi River with 
Houston, Tesuis, and 1;^ niuclj uved by barges 
to curry petroleum, cotton, and oiher buJky 
cargoes. Houston Ss also connected Ky a. ship 
canal to the Gidf of Meitioo- On the West 
Coast, a large canal &i SeaiUe conneers Pugei: 
^>und and Luke Washington by w uy of Lake 


Dnion. Locks at Bormeville and McNary Dams 
on the Cotirmbia River permit ocean vessels 
to ascend the stncarci lo u point over 200 miles 
inland. Stockton, CahlomiUT has been made 
into a seaport by dredgiitg the San Joiitjuin 
River. 

Tlie most used c:unil is ihut At S:uilt Stc. 
Marie connecting Lake Siipcrrior and Lake Hti^ 
ron (Figure 20-7J In ihe summer season^ 
svhen shipping is at its peak, four k^cks on the 
American side and one on the CanaUlau side 
are constantly operating to keep the great 
freigiiters nmving niround the rapids of tJie St. 
Mutys Rivet- The "Sbo CanaT* is open only 
about eight months of the year, but during this 
time It may curry^ double the tonnage of that 
passing ihrougli the Fanuma Canal, which op¬ 
erates twelve monUis each year. 

The St. LaM'retK^r Seaway^ The St. Law- 
fence River, beiwccn its head m Luke Onrario 
and its eslumy below OuebeCi is u large 
^trcuni by which smalJ vessels have been ubie 
to pcnelrate the interior of ihe coniIncnE of 
North America for mufiy years, owing to con- 
^iruciJOfi of canals around the rapids 

near MonEreal and (lie Welland Canal around 
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Niagara FAls (Rgure 2U-5i, The eu^alii, 
howcvcf. caiinoi acccmmodutc larcfi tJcesm 
icisetsi, a da-penjng of itic rH*r anti its 
hrt^ been piiinncd^ jtlking vviih R htrge 
inneai^ tsf Jivdnxilctjii'ic p?wer ta In? gener- 
Bled ajftng the river at new power plants. Thi^ 
project'—rhe St. Lnwrefn^ Seaw^ay—iiuill 
jomtfy by The Dominion ot Canada and the 
L-nitcd Slates^ b worthwhile in spite ol The 
faei tliai the river ilow' is hiterriifned by ice 
during winter. 1'he completed seaway, deep- 
ened to 27 feet, makes it possible for ocenn 
vessels to enter Ltike Ontntici in some num¬ 
bers. When further improvements of the Wd- 
tand Canal and conned ions between Lukes 
Huron and Ertc urc undertaken, the Greai 
Lakc*^ cities will liavc some of the advonLuses 
of seaptirts, Conslmction of the ‘ieaway has 
been pjrtTcularty urgent in view of mir declin¬ 
ing resaurces of high-gmic iron ore fn tire 
Cireat Lakes preo. since it makes possible transr 
port of ore from Ljibnidor tip ihc St. Lawrence 
River to steel mdlfi at Haniihcin. BulTalo. 
CIcvchmd, Lor.iin^ iind Gary, or for ttatisshifK 
mem to Phtshurnh iind Youngstoivn. 

C^mah ill /Tiimpe connect navigablE: rivers 
and form a fairty complete tTansp^iitatiori neu 
work m countries of moderare relief like the 
SovicL Lin ion, Germanv* rmnee, and Lngtand. 
Tlie i.ow Countiie^ of tEie Nelii^rhinds and 
Belgium have n complete system ol canals, 
used for rrriusptituition and drainage. Clieap- 
ncss of water transpciri is a factor m kvation 
of the steel industry in the Ruhr X'alley, where 
iron urc is broughi to coal sup|itiei. by cun a I 
and rivCT rouies. In Russia canub connect the 
Volga wiiEi ihc Dnieper; Dtm^ Dvinu. and 
other sireatu^; Ihuugli closed in winter, the wli- 
teru*i>s «tre ncvvrfhcttss qiucN used. By using 
the >hip Liinid ucitHs the penmvub of Jutland 
ftom the ptirt ol RicL boat^ avoid the kmg 
journey ihroueh iwo Sitiaiis and the North Sea. 
The Mandiestcr Slup Cajiul m linghmd hus^ 
made a pjrl of a [ornici lnf;md cn>. The ports 
ol Ami^terdum. Rf^llerdaiu. and .\ntwctp arc 
served bv niinteruus cuniiJi. In Germany ca- 
niifv conned the Rhine. Elbe, Oder, amJ Dan¬ 
ube Rivers. 


Rivers ns Barriers. Riv'crs arc Useful for 
rransporTaLiciL bui they also form barriers. 
Broad swampy floodpljiins and delfjs tike 
those ui Etic lower Mississippi Danube, and 
V olga urc VC Pi difficult to ciws. Even small 
streams, if rbeir chiiimels are incised, may hin¬ 
der trLirmporlaT'iQn. LiXMition of fords, femesp 
liTid bridges ulfccTs the selection of sitei^ and 
grow tij of Eivcr losvns. Nunies of many EngWsh 
nnd Arncrican cdJCS sUi!i^sl this—^OYfordp 
Cambridge, and Hnrpers Ferry. Cfrcul ruiiti- 
hers of streams m a humid eliniate may com¬ 
pel frequent departures from u siraighr route 
to seek a wa^ across watef bafriers. Because 

■fr 

ci(TC^ canntTt aflord bridgt.'^s over a wide river 
on every si reel lieudlnE sircamward, bridges 
tend io become traffic botlJerhecfcs. Even am-.. 
niJils soiTictiincj^ hntl wide river.«N effective har^ 
rkrs to movement. Thus the chimjianzcc .md 
okajii are said to live only on the norEh side <if 
the Conga River and have been unable to 
tfiat ^Ireain. 

Rivers qs Boundaries. "Hatiicr'' rivers Tike 
the MJisifisippi, Grimdc. SL Latwrence. 
and Cohiiiibia may serve as siaie or nut ion at 
btsimdaries. \ rivei v 4 ilJey, however^ an eci*- 
riEimic unit thaJ shE^tild lye itichidcd in a single 
piiliticiil unit, for iiiiiny rfverj nccujiv ^hifring 
Channels, and ihcsc rrsake dchmuadon cl a 
boundary dilficull and subjccl fo ciTritrs}VLsiKV. 
Musi rivers produce tinsiablc biiunduric^ -irid 
Ciiu*^ disputes. 4is \hc Rio Gnindc has hctwecTi 
Mexkn iind the United flutes, of die Red 
Rivcf between TcjiLus and Oklahoma. The htt- 
ter cuse pave ri?e to fitigalion heiween rhe fwo 
stales regarding ow ncr*=hip ol oil deposits be¬ 
neath the channel ol the stream 

TTie u^uai rule applied tii nver boundarEc^ 
U lIiLil, if a clumge result'^ IrtiEn slow cutting on 
OTtu bank and deposil on the other slmrc. the 
new deposit belong.^ to the ^>w^ef ot the udju- 
cent land In very rapid or takisirophie Lhunge 
such as the format ion ol an oxfxiw ciiloli 
across the neck on an inTier meander, the de- 
Liuhed \iscA remains The propem or ihe forruet 
owner Under this ttilc, in the Mississippi 
Ikiodplainp iowa Lmd lies casi ul itie 
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present muin chttnnel ihs river, and Jllintsh 
h£L4 bnd on the west skfc. On llse Mii^mippi 
tloodptain near Vicksburg in 1^76^ a large 
lc>opcd meander was suddenly cut ort, leavitig 
ihe town wsthout nver transpnnatTon and put- 
ling rhe LauEsiajia land within ihc inemidcr 
casi of Ihe river (Figure £3-2). The hDuniLiry 
heiween Mississippi iind Louisiiina at this 
point was in dispute fur many yturs. From 
time to lime, a nver eommistiuii must trv To 
effect c^^changc of land between Mexican and 
Texan owners along ihe Rio Grande, where 
ihe channel has changed abruptly and trans¬ 
ferred Land Lroiu one side of die river lo the 
other, 

Lnkas^ Lakt^ are often useftil and pJcusurable 
feutancs of a commumiy They utc very irreg¬ 
ular in disstnbution. fur cxamptc, 

has thousands of takes m contra$i to ihoir rar¬ 
ity In Oklahoma and Kansa.^. Region?; dial 
have been lUccntly gJudalcti usually have nu- 
trieroij^ lakes. The^c re&ull from glacial ^our, 
iliinw of dchri.v dropped by niching iee, and 
imegjulariTy of depasiiv in w^hich deptesslon^^ 
culled holes were left. Glaciers may act 

as dams thcmselv^es. and some large lempo- 
rary lakes resulted ffoni EhLs cause, For exam¬ 
ple, gUicial Luke Maumee m nortlierti Ohio, 
Son^e lakes .ire located in natun^I bus.\m us the 
Tcsuli uf tiirth movements. Exainph^ include 
The Caspian Sea, Lake Uujkal^ uniJ Luke Okee¬ 
chobee. Sdotjon of Umestonc by ground water 

FLOODS 

ncioils may conslttutc one id the grcatjKl 
niters of n.iture. Partly as u ^c^^ult of human ac- 
llviri£$, fltmdi to inetcLising m iw- 
qitency iind ^veriTy. They afu c^^peeiully tlc- 
struciivc in broad t1cH>dptuiii^ und level dcUu^i: 
l>ecaus>e o( their natural fertility thc^c arc 
densely populated, s<inic1inies supporting more 
rhan a thoiiiand people per sqmtrc mile. 
Flixids from ihc YcHow River in northern 
CEunu and on the YangLa; Kiung ui ccnOaL 
China have made icny nf millions of pee»p!e 
hoiTiclcA^ and CAU^ed hundreds of fhoits^nds 


has formixl m:my ponds in ihc resuhing iink- 
jinks; thci^ arc found m northern Roridte, 
central fndiunn, and near iht head of the 
Adriatic Sea. River changes on fli>{>dpluin;^ 
sometimes form oxtsow^ hikes: there arc al^ 
delta lakes and others resuhing from vagUiiCs 
of deposttiottK Btiri along a coast may cut off 
part of a bay or shLirc line, tfitn^ forming a ta- 
gLxm, 

A lake is a temporary geognrphic feature, 
for forces begin to destroy it us soon as it has 
been Formed Thc^c mtiy be listed among ific 
prijicipaf destriictave ftirces: erosion of the out¬ 
let, tilling oi ihc botttun w ith sediment and veg¬ 
etation- iind of tributary water by evapora¬ 
tion, uxe, or rcinovul elsewhere. Suit lakes have 
no ouTkl and iho$e in deserts are caused by 
concentration of salt from mifowing water that 
conidns the mineral in small amounts. Other 
lakes may have been s;ili originally Jtnd mav 
liave resEdLed from Ihe separation of a portion 
uf the ocean by land. Tenipt>rHrv wci-wealhcr 
lakes in deserts of the Uniied States are calfed 
p/ijyuj. Existence of former lakes can be 
proved by the presence of lake terraces, old 
besiuh lines, and deposits once made in water 
hut now' located on the lund 

Lakes inay slorc water for irrigation and 
powci us wcil as vtippty water for dLimcstie 
Lind commerciLil use Rsh in lukes add to lo- 
cjI food supply Large lakes may he novigahtc 
and ^o scr^-e liadt. Health und picLUiure re¬ 
sorts ate often built near lakes. 


—perhupsi tnlllEon^—tn die Irom starvation 
because of live dniw^ning out of criips 

The llS. VScidher flumu ei^tiniate:s ih;ii the 
flvefiige rttK»d damage m the United SLutes lo- 
lub 35 million dollars: per yenr (Rgurc 20- 
»). Great fiLHMjn muy exceed the uv'Critge do¬ 
st ruciiim; the Mississippi Valley f1iH>d of 1^21 
did mure ihan 280 inljUon dj.ULTTS In daitiugc- 
1n Sf>37^ the flt»oding Ohio River rose ^7 feel 
ut LouUville and ruined scores tif miff ions o\ 
worih of property. In the spring of 
iy38. Ihit>ds tn the neighborhood of l.os An- 




Ftgurr 20-^"^ ilMmttge in remiilrtg frotn hetjn^y 
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gelc-5 (ivheiF ihcxt are no lurge permanent 
dvers) ik?sircjyed prciperiv Kitimuted at 65 
nr})lion dollars iind caused ibe deuths of more 
ihnn j hundred people. In I>i:ccmber. 1*155, 
floods in Oregon and Califomu coiit 5f) 
lives and at ka^si 150 million dollars in ptop- 
etty damajte. 

Causes of Floods. Matt) alTcCL tunofi 

wnd contribute lo the formation of llt>tids. 
Sontetimes a single cause is die obvious ex- 
planaiion, but more fii:^.jtjcnily numernus 
causes tiiiiie to muke a flood. Among physical 
conditions alTecling rutiod are amouni and 
churacter ol precipitation* rate of milling 
snoiv, natural vegetal ion, topjgfuph) includ¬ 
ing tlic shape of the driii™gc ba^in, and char¬ 
acter of 50 ib find bedrock. Toiul rainfall h less 
importam ihan the amoiini in a given iime, 
l^ut fltx>ds rei^uli Irom intense storms that 
may produce several incheii of ruin in u few 
hours. These eloudbursEs are conimon feaisires 
isf ramfuSI in vv'estern rnountains and plateaus 
ul Anictka. Even deserts may c^tpeiience lo¬ 
cal ihnndcrslcirim that lead to hoods. 


Great l!tH>ds* like those in the nonheastera 
United States in Uie Mississippi tlcmd m 

1927, and the Cjilifomia disaster of I93S. all 
rend tod fmm prolonged heavy rains, following 
a previous v^et seu^ti That had itlrcLidy thnr- 
oughly soaked the groimd. When more rain 
fell. It coiitd not sink in and be absorbed by 
ihe earth; instead lE was loiccd to run oil ilie 
surface^, however wdl forested ihc region. 
Front I lu 2 feel of min hu'^^e lx:en known to 
fait in k&s than a week, as u resiih of a i^ries 
of cyclonic storms closely following each oilier 
dilotig the ?iame path or of a storm's becoming 
localised in a p^urtkiilLiT watershed and re- 
mainmg there for several consecutive days m- 
stead of moving in its usuul easterly direclain. 

Although great tloods may come in lorevtcd 
regions when iitter under the trees jind the 
itjiclr beconse tlioroughJ) soakcdi mm^fT from 
bare moualain slopes h much more rapid ilian 
where a natural vegetalIcm cover cKisTs In 
southern California adjuccnt watersheds ihat 
had simdar rainfall and relief- hut only one of 
which wjs covered bv vegetation, the others 
having been burned over, showed niiirked dif- 
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fcrences m thv amount ot runofT. Hejivy rain- 
fiJJ on the hiirren bumcd“<Ji('cr vinimhed pro¬ 
duced Ooods I hat bmujthl e:tien!iive 
and dumped enormous qu^ndtic^ of eoar^ 
grovel Aud boulder^ ^i>er fertile idluvial sciL 
The same raiit£i:]JI on ihc ^vnicrihed that was 
undamaged by fire did do tuuTiL, sinee more 
water amik mu> llic ground and ihe runoff 
jJower 

In l^Uih and llie Coknado Plateau eounlry, 
daTTniging llood^ buvr re^ulLed from de^trnc- 
bon ol ntiturat vegetation fay iivcrgraztng. If 
large nreas of ground are underlain b) highly 
pervious inaterhiU fake rDoent kva or 

very coarse gfavel depo^iis. Hoods seldom oc¬ 
cur becaii^ the water sink^ imo the giounii A- 
mewt 11 ^ m>ii JUS it fsiJJs. Even pcrvEoiit^ %nl, if 
frozen, however, may allow rapidly melling 
snim to run nfl and cause loctil flood coTitli- 
tioTis. The great Culvmhm Kivcr flood in 
was partly caused bv thiit fiuuor. 


Human acrh'iikv may help to produce 
flnods. In addition to destruction of natuTiil 
vegetation fay fares. o\'eT|;raziDg^. ;uid vuJbv 5 - 
fion of the groundi men may encroach upon 
stream charmels with bridEes* buiidings^ wulls, 
or levees imin tbe stream in high water has In- 
iulBcttint chan nel to carry I he Hov,^ Dminuge 
ot sw-rimps and lakes, which furmeriy served 
mgubtoTs of f!ow‘, will lend to ntakc mnutf 
more rapid. Mci:it large rivers, at bast m their 
ItTwer courseti* flow across floodpldns that are 
covered hy wraiei when the grtoi floods occur, 
ijstially ui Inti?rvrib of inutiy vears- 

Fertile lk>odp)ains are frequently reclaimed 
for sgricuUttre hy building eitibmtkmenti or 
bvec3i to keep areas from being ctivcrcd fay 
Wilier ut flood stages. As long as only o fcvv 
men Tecbfmed {arms m ihis way* little harm 
resulicd; hut when a whole floodpLib was ifaus 
protected by high levees^ troufaJe began. Lev- 
restrained the flow of walei during' ordi* 

•D 
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nary Hoods, hut the greui flotids Uitd came a 
bw times each century are often too high for 
the n mi ted water channel rejimtnmg^ the riv¬ 
ers Uiercfore overtopped or bmke through iht 
levees and did vast damage. The Yfiflnw 
Rtver of China. Po River of northern Italy. 
Sun Joaquin and Sacraiiiento deiia reEioii in 
California, and piins of the lower Missis-^ippi 
flocMlplam hitve yuch high naliirid or urtiflcLd 
levees that the tivcr> liiemUy flow ■nbo^'e the 
^LUTOQtiding land, and enornidUK areas art 
subject 10 flooding when a bre+tk occurs. 

Coftlrol dF Ftoodfi- IIi>w can flood damage be 
lessened? Factors like the utnouni and inten¬ 
sity af fuinfall are obviiiuAly bcyonil man's 
control; but w^here huiuoit activiiLtv help pro¬ 
duce flixnJs such emrr^ nmy he cottiected. 
Control o( gfcat flOEids like those cm \ht Mis¬ 
sissippi is a nuilonaf probleni because the 
dama ging flotidwjiter may come fnoin disruni 


states. Reforesttuion. buildiD^ reservoirs to re¬ 
tard and siofe lloudwtitersu moving levees 
back from the rii'crbank sa .in to mure 

temporary floodwamr busias, and fcmoval of 
enernachrnentis cm the stream art idl helpful. 
After ihc great flfHid*» nl IV13, control doms 
and otltCT instalhinons checked llood^vatcr^ of 
die Miiijiu iiod Sciottjfc SxibuLiries ol die Oliiei 
River. More recenllyv flimJ-conii'a! meaj^Lireii 
hiivt been iustjuiied in the My^kinguni wiitcr- 
shcil .and on rUher for the purpisc of 

preventing flood dnmoge within the river bu- 
sms thentNeIvcs us well neducing the flood 
danger within the Ohio River valley t Figure 

20-5 J. 

One control measure that at least 

pa Illy viM;cessfijI is ilie con^truetkm of ii.pi1L 
way5 iu floodwayH<m the lower courts irf ri^- 
m; these serve us. bvpsis.ses to oifow ^me 
flood water fo rea.ch the sea by routes other 
Than the mam river channel ErTgure 20-10>. 
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low^f River^ 

McHt ot Ulc lujwcr Sacrumcnto VidJcy is cov- 
L^jcd wtih llixid-arntnil devices thi^ Ivpe, 
After the gre^i tJood of 1921 on Jhe Mivsis- 


sippi, the F«fer4\l gavemmenl spent much 
money on HwkI prevention oJang the river tuid 
its iribinaries. The new levees iind spiliways 
ki the Gulf of Mexico showed their worth in 
1937 when stfdoue Hoods in the Ohio VriUcy 
wci^ handled by the lower Miississippi wUh- 
out ini port uni damage to the biter area. 

Swamp Droinage, Some bnd h covered with 
water tn lime of flood: h mav also be fat too 

wet most of the time to titlow pr^iftLiblc fprnt^ 
jug untD It bas been dtumed, MucJi brnilund 
of the NfthcfUinds Ji<» below sea levei <(nd 
lias heei) teditimetl from constat swamps bor¬ 
dering the Nprlh Sea or the hed of the Jjsel* 
mcCf, a shallow salt-water take or bav> Low 
wet meadows in England and in Cennaoy 
have likewise been rectuiined for famiiiig. 

In Hie Lriutcd States, Ryrida and Loiiisiiina 
have iJie largest areas of sw-ampbnd. hui 
swampfi are eommnn all along the Gulf and 
South Atlantic Coasts; Virginia has the large 
Dismal Swamp, and Georgia has its Okefeno- 
kee Swiunp. Many swamps are found in giact- 
ated sections of the noithem United States, e&- 
peciully in me states bordering the Gntiil Ljtkes, 
Delta binds of the San fonijuin ami Snera- 
memo Rivers tn California reijuired exicnsivt 
drainage nnd diking to protect them against 
ttuods. Some floodplains along the Mississippi 
and other risers lerjuinr drainage. 

Some drained swampland is highly fertile 
and Is now in productive farms (Figure 13' 
Jill hut not all swamps are underlain by good 
soli. Scforc drainage, the soil of swampet 
should he investigated, because ssmie swamps 
are worth more for hunting dmlcs, trapping 
muskrats, iinJ eulting Timber than fur farjus. 
Some arc imderiam by pcai, which is combus¬ 
tible after the land has been drained. Tn such 
cases, great care sJtouTd be used to prevent 
starting peal fites, whicli In some places have 
done dmnuge, as in the Everglades of Florida. 


IBS le ATt ON 

In deserts the supply of water U the most im- 
ponam factor affecting disinbutjun of popula¬ 


tion ami land Utilization. WlUtoul water, no 
desert ucin be reclaimed. After sacisfying the 
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demands uT desert dwellcnfi for water far per- 
sofiiii use iind for their Uvesu^k. imgalbn 
forms ihc next most importiiUt use of water, 
rank I Jig ahead of power or transporritfion. In 
the Murray River region of Austruliat for cx- 
iimpb« irriguJicjii has so rctluced The depth and 
flow of the river thnt its use by boats has 
dedmed. Since practkally all water of ihc 
Colorado River is now used for irrigation or 
municipal supply, thiir sTfChm no longer con- 
tributes an uppreciable tlow into the GuU of 
California, suid its former mouth been rc- 
pLiced by a mud Clat. 

Devflloprh^nl a I Some of (he ear¬ 

liest civilizations were foiuided on Irrigated 
farming, developed in river pluins and deserts. 
Success m raising crops by irrigatt™ required 
cooperation, peace, and recognition of mdivid¬ 
ua) property rights, llie proiccuon afforded by 
orgEtni/ed govcrnniciit penniiti^d men to utilize 
ihcir leisure time for cultural advances that led 
to Ehc development, improvement, and npplica- 
tioa of knowledge und tiSher attributes of civili¬ 
zation. Great centers of civil iza I ion that evolved 
in thi$ type of geographical setting miude those 
of the Ttcri?^ Euphrates flpodpliun of Srnq and 
the Nile civilisation ol Egypt In irrigmed areas 
lodiiy iw in the iheie k gicaL density of 
populaTion and the exchange of ideas msJ 
knowledge i% rapid and easy compared w'lth 
the siiuatton in mountuins and other thinly 
peopled places. Unless very isolated Irom the 
world, like some oases in the interior of the 
SijJiara, irrigated regions are umong the mosr 
progrewive Liruling areas. Applied inteHigcncc 
is [cquircd to carry on successful faixtiing widi 
irrigation. 

/VigtfhEjn m Aykt. Mor^ Lmd iv in ignited 
in Asiy thun m ;iil the it>t of the world 1 Fig¬ 
ure 20-1 I). Sndta. with over 50 million acres, 
has more irrigated I and than any country m 
the wojltL Pakisiaji is in second place, and 
Ciiinu lourth. Alihuunli canals., niivsdy buili by 
the government, huve reclaimed over hall the 
land, over III mtllion acres are imgated from 
welK Lind 7 million acres front as 

small homemade reservoirs ure called. The 


iitrgest ureas requiring IrrigiilLon in Pakistan arc 
along the fndus^ RKer. In India Lmgaiion is 
pfiLcticed in the upper Cbhgcs Vbllev, and in 
tltc fentru! part of Ihc Deccan l^cninMalsiH 
ter from tanks and wells in ihc inlcrinr of In¬ 
dia may pemiir farmers to raise Ewo staple 
crops per year, one supplied by normal 5um- 
mer monscjoii niins and a second by irrigation. 
The pExn'tnce of Madras daim^ nearly 7(KODO 
iiinkS( inuit of which furnish water to only a 
few .icres. In China the delius and huodplains 
of the Yellow* Yangt^oi, and Si-kiang are a 
maze of canals and ditches used fur tran^ptn- 
tation and irrigation of rice fields. 

Tilled Land in Iraq is irriguicd Irani the Ti¬ 
gris and to a le^s extent from the Euphrates 
River. Without this water, the land ivould be 
a hopclc^ deseri pL>puJated by a few nomadic 
herdsmen- 

trrigauoff in Egypt, Withnixt the Nile, 
there w'ould be no Egypt as we know it, where 
ior over ^ Ihoasand vcoj.'t man has rai!;ed 
crops by Errigation, in early summer, torrvfi- 
tbl rains iit tJie highlands of Elhippia cause 
dcods to descend on the Blue Nile and the 
Atbarri. These waKfisi reach Egypt by July and 
fast thpouah September, Egypt was early m 
developing a basin sysieni of irrigation, Waicr 
U allowed to enter basins enclosed by dikes, 
where it is tetidtied until the ground is Lbor- 
cu^hh soaked. Tltcn the residue k drained 
away, and crop are pbnietl in Ihe mud. whldi 
contains enough nioi!<tiirc to mutur^^ ihc crop. 
Since ancient times a listle land for a ^wcond 
crop coidd he irrigated by pumping water 
froni Ike river, often by hand methods, Nfore 
hmd has been reclaimed by building a large 
dam 111 Aswan, the first cutarucU to store wj- 


f 20-11 %rk'Ch^d v^^nnm^s. 

in inilptm.K /}( ticr^s. /95b. {from Aim^rn'urm 

rriirtwu m2-m6.} 
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f 20-/7 .-Jjrh'fiN Diiiri On fhe /^}k. fit E]^'pt 
7/u' rt/yf conifoi of ih^ iH^di.i tfj*? €OiiKirtu riao 

^ 1 / 4 on iftr drhn. Thvf p*'rn»iOed the trrl^ 

iioiion of iffe hind throa^h camib. if\ m/f\t^ 
dftimti^t, Thut io pro^ 

dmr fwv AT f/jfif*^ cTf/p.i rdTtJi ytw instead of one. 
rhi^ life<u WT mode nvoifubie ro fiinn five- 
sf.uA.l of Buiypl^-^ uruhlif fhrOh]^:hOMf l/ie yrar* 
/I h hopt^d to increase ihe height of the durtf. ihus 
muliinf; more tvaier nvajlu/tfr fitr irfi^iiirtti i/*itty- 
iu^fvtph iixetl h permijiiion the itrithh bifor^ 
fHaiitf/t Acri'irff^l 

ter tl-igure 1^^12 \ Heightening ihh ^inicuire 
(o increase ^niriage e^^pciry h pn^jecte^l when 
ttgj'pt tiitt staure fujiiis. Four olher dara^ 
downs^trcLitti diven wntcr inEo dituhei* ft>r im- 
Oihet works liiavc hcen buih m rbe 
dx-itii, by wliiich the area imUcr emps Im 
mJiUTisilIv increiiscd and a milliun more peo¬ 
ple can N: iwppiried by fanning. 

Ini^uthm m ski- Vitimi Smivj. In the 
United Sliilcs more ihm 20 milljoR utuo ot 
^rrops are rniAcd by inigatutn mednids. .iiiJ 
i>vei' a biilif^n dolhits lieen im^esied |o put 
v/mcr on this brnd* The leading siaie is Cab- 
torntu^ wtifi nearly 5 ntillion acres, ^^:^l^owed 
by Coltirndo. fdjihn, MnnUina, Uhili* ;iiiLl %V y- 
pFiling, each of which \m over ji tndjioi] acres 


under trrigation. Other Important states for ir¬ 
rigation urc Arizona, Ntbraska. Nevadii, New* 
Mcxieiv Oregon^ Te,^afiL, and Wa^hingtemr 
Cojiipktion oi the irrigEiEion project in connec¬ 
tion with Gcjnd Coulee Dam in Washington 
will tidd over u niiJIirin iirigatcd fteres hi that 
state's agricuUural tunds. Humid ArkattSHS 
and LooisianjJ b:ive taree ureas under ijxign- 
tinn fat graviing rice, although land there re¬ 
quires draiir^ge more often than irrigaODn. 

Irrigation in Aiiiericu was begun on -a ^tnall 
irCale by Indians in Peru and Mexico and in a 
(cw parts of what is now the soulhwcsicrn 
United Stales. The f\m large-scole application 
of Sfrigaiion hy Fhc ^vtll(cs was th-ui of the 
Mormons^ who began to reclaim desert land 
in Uhdi during the l^MK Later other iiiiitii- 
grjinis begun irrigation in Colorado and Cali- 
tomhi* itnd soon men were cirperimenting with 
ihe practice wherever and land and supplies 
of water could be broughi together, 

Advajrtages of IrrEgotion, lliere are several 
obvious fidvantiiges of irriaalton;. 

1, Desert soil unkuci^ tieeauye of Ugls! 
fains and theitfure eantnms abundanl plant 
fopdi generally lacking cmly humus which is 
readily ^^iippHed by legumes. 

2, nier can be sypplicd as ueeJed to the 
growing plants, and there is no dependence 
upon liie vagaries of riiiniall* which may come 
at the wri:iag Jinte or in too great or too litik 
auioani^. 

3, AHundanee of sunshine in deserts favors 
production of quaitty fruits and oihet crop, 
and durifig harvesi there k no danger of daifi- 
age to the prtidijct from ruiii* as is otton the 
ca!$c in humid lands. 

A Drying cd fruit is vimplihed, 

5, Conditioni ate nearly ideal for farm 
ivork- 

ft. Drigajitiu water sometimes curries silt in 
iiispriMHii, futniishiiig tartill/;er In the wiL 

T, There is cQtnparulivcIy little damage 
from weedx and Insects. Yield pr acre under 
irrigation Is hig)i, resulting to dense pi pula- 
linns and generally udvanv^ leveU of culture 
(Figure IS-Jlh 
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trri@alidii Pfdtjlami, ImgaUcun liiis problciti:^ 
unti tiisiidviiniijgcs as wull fnvcirabk* us- 
peels. Among geo^riiphk hintlkups of irii- 
^aiccj regions nre : 

1. A lerwicnc}' for sikali to accunuilutc in 
lev; or poor!)' drained ground iind tuin ihe soil 
for crop production^ iJiis sitiiiition is SLiniciimes 
relieved bv Hooding ih<^ ground ic^ dissolver 
splits and draining the water by dling and 
ctiiches built for the purpose 

2^ Heavy clay ^oils mary become water¬ 
logged and sour. cspeciaUv if they are located 
ut the cenicr of a btism In which die How of 
ground water is incieascd froo] cvccsstvc ap- 
plicaiion of waiter on higher lands. Pfiiibleuis 
ot this panicuhir type have been faced bv 
riuicherii who attempt tn farm low ground 
along the wesiem sides of the Sacnunento und 
San foatjuirt River valleys; a similar problem 
ha^ deveJopeJ in die Uasiti in which Mexico 
Ci^' is k'K:£iltd. Tfic remedy seems to lie m 
betief diiiinage. and this may be expen^i^T to 
instaiJ. 

3. The very productivity of irrigated lands 
may injure farmers by glutting available mar¬ 
kets with an oversupply of products, resulting 
in decrea^sed prices as dbiistrous as crop fiiil- 
urcs to farmers, 

4. Somt^iimev I he supply of water is Insuf¬ 
ficient for the iitfed> of cropa, espcciallv if irs 
chief source is From storage of fki^xlwaler. 

On die whole, advantages oi irrigation 
much exceed its disadviuiiagcs; bul expertemee 
is needed succeed ai irnguted tfirinmg- 
Some failures in this country ba%‘c resulted 
front pim handling of limd and water, pocir 
judgment in crop sclcciiun, cxeesvive coU of 
water, labor, and Tt^Jlsportation, litck Of cupi- 
lak nnd speculatively high land pheev. Sc vend 
years arc needed U> develop an inigated tract 
to the pH-iini of making money for its owner. 
After many veiiler^ on ccrtiiin irrigtiiion proj¬ 
ects tti the tntermountain country bad failed 
bind abandoned the if farms, a govemiucnl 
vurvc)^ showed that most failures had litilc 
CiipjluJ nnd m experience with irrigated farm¬ 
ing. Some had never farmed befonc. yet I hey 
undertook the tusk of developing raw land* 


IfrfgctttQn Practices. Sources of irrigatiDn wa- 
ter kiclude the natural flow of rivers and 
creeks^ rcservcpirs bail I for storing water from 
winter snows and spring rains, and water 
pumped Iwim underground sources. Occasion¬ 
al ly nuiund lakes provide water for irrigation, 
or the riow Irom a spring wilj furnish a rancher 
w'ith water. 

In Ibe WciEent vtaies, water rights are rec¬ 
ognized as a fomi of property to be bought 
and sold- Men who wish to irrigate land file j 
claim on the natural flow of stream, and 
vi-arer is then supplied to the tarmei^ in the 
ainoiin[ of Ihc right and in the order in which 
filmgs wcic niLidc, The u-suul w^ay of catculax¬ 
ing water flow^ in the West is by the niJners 
inchp an amount thm varies according to laws 
of the ditTcreni stales, or by the ^ccond-fvKit 
( I cubic foot of wiiitr flowing each vecond^ 
The acre-foor 11 acre of u ater ! foot m 
depth) is used to describe ihc sitorage capne- 
tty of a reservoir. 

Irrigation methods vary with ctindiiions and 
cropi Pastures and meadows may be irrigated 
by Hooding; row crop are watered by rills be¬ 
tween the rows, .\rtitkiui basins may be huill 
and then flooded. Sprinkling h employed in 
some regions and for special types tif crops. 
W liter usually is carried to the irngable land 
in open difchr!$, which arc often lined with 
concrete and sometimes covered to prevent ex¬ 
cessive Iwx of watef by evaporation* tn some 
urefumd districts and truck-farmiivg areas wa¬ 
ter may be disirthuted by pipes tif wijod, 
mcuiln or lilt. 

The amoani of water thax will be available 
lor Lbc irrigiilion season wltllin a farmmg dis¬ 
trict is very lni|jartanl to the lumlowners. 
C areful htudiejs arc made of the aniount of 
snowfall iinJ ih w ater con ten i curly each 
spring in the mountains ihal furnish the W'jtei 
ihe district. These studies determine the 
amount of potentiat runoff of water so that 
pL 4 ms cun lie made to use the flow to the besi 
jiiJvanlagc. 

Federal ftetlflinaflofi Prdjecta. VVhcrc crmJi- 
films far reclumaiion of arid hmd were luch 
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thar tfi>sts Mf<rc hejtmd the ahifit) tif indivtil- 
uuf property Hiisners (o bear, the (.^nircij States 
fltnemmunt h«« hiiili iiboui 30 rrn^alion pitjj- 
cvls in IS \Ve>rera stales sniL'c tsibi iFijitirB 
20-131. On these pmjccts. Ihouiujiik uf riiiti- 


liies itre supported on InmJ lhat wrould be 
notbia^j but desert or a few scattered cattle 
ranches. Stuiie storage reservoirs nre held by 
iJ.irtis that are uiritnig the turgest on earth. 
The Cirtind Coulee Dani on the Coluinbta 























figtitr Gfatui Coulee Dtim nw liie Cohirnhia Hh'vr (ii WtuUlofftitn It 

a muhiple-porpose iifuaure* it Kthf iar^ii developmem ut flte wijrld, 

*>! ^vttraiors. eapuhle of proJui'in^ l-t4M0Q ti\>Tn'pttwi:r rflc/t. 
WdXet « Ulted from Luke I-rtutkliu D. u>»tve ihi tlatti uud will 

iiliimiiiel): trrigair uhom # milllm mn* in tfit tWiinrWa 
Cffurfcxy of itie t/.JS- Surtuii Of fiet'luuiuiitut-') 


River is 4,300 feet (on|. rising 550 fccT from 
bedrock, nnd cotititin.s 11.250.000 cubic yards 
of concreic. It irnpfiunJ* d lake ot reservoir 
ISO miles in length (Figures 20-14 and 20- 

Hoover Dnm on the Colurinlo River ii the 
liighest in the world.. 727 fed above bedrock 
and capable of raising th* level of the river 
584 feel to create (lie world's largest artificial 
hike. Lake Mead, This reservoir is long and 
contaliis 30.5 miilbn ncre-feet of water i Tig- 
ure 2(J-I), Hoover Dani regalalcs the How und 
prev'Ctits floods on the lower Colorado and 
TTiiikcs possible the Irrigation of pans of tint 
littperiiil Valley and land in Ari?tntn. Tlw 
power plan! generates l.H million horsepower 
of electrical energy, sornc of w'liich is used fo 
pump water from the Colorado River lo sup 
ply file city of Lm Angeles, as prevjouaty de¬ 
scribed O'iguirc 20-15)'. 

.Another large mulliple^tirpoM dam has 


been biufi on the iippr Sacraii'cnto Rivec* 
Shasta Dajn is more than 500 feet high, and 
the fcscrvoTr behind it Impoundjs water in 
amotint exceeded only by itie reservoirs of 
HifOvcr and Grnnd Coulee Dams. Wlien this 
svaicr is released during titc dry summer, a <i- 
ffXil navig^ition chiinne! R maintained in tile 
Siiiiramento River for W> miles uptreum from 
the delta. Encroachment of ^nlt wider from 
San rrancisco Hay is prevented, vujunble delta 
furmfunds have been reduimcd, ami Hoods of 
dangerous proportions no longer dircmcn 
Uie levee svstem of ibe lower river. Shastij 
Dam gmeratev vudu'lent power to pay for half 
the cost of ibe project! much this power is 
used 10 pump surp1u.s water frotn the Sacra- 
Riento Valley onto the higher parfi- of the San 
JoiKjuin Valky (Tigrire 2U-I6), thus expand¬ 
ing ihe i!Tl|Uted area in ccnirat CaJiforaia. 
SKastn Dam is only e pan of a large plan 
whereby the CctUfsd k'uJlcy Project serves u 
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Figure 20-1S Rfc}timatian in the 
hirer C^ftiratio Hhrr ftasta: /, /tood 
ctmrraf awi genemit^ of hydr^UC' 
trie power ui Hooivr iStiulilrr) Duni. 
2, urhan woler Supply for cddltaf 
cUief I'fa Metropfilimn At/uedurf, i. 
flood oontrol, urhan oini ri>h$t wiurt 
\ttpply hy the Aii^Ahifrirtin CanifL 


:i major reeiatnnfinn scheme to improve fdmi- 
tng conditioiu aiotiriit Fresno and! in idiier 
parts of the Great Valley (Figure 2i)-n). 

ImdcT construct ion by the stute of Califor¬ 
nia is a huge <Lim on the Feather River near 
Orovilic The dam, 730 fccT hi^ will be 3 


feet htglwr tlviin Htk.vcr Dwn and 2.5fKi feet 
kinger than Grand Coulee Dam. niatong it the 
largwl concrete sinjcture on ciirth. The nhicr- 
voir mil cover about 3-400 square miles and 
water will be delivered to the wesi side of the 
San Joaquin Valley tmJ nearly to Sun Diego 



Fij^urr CoTfiii 

Cifrtff/, a part o/ ilte tkyj^irf/i af 
fvairr retithfrihuffon la (he 
Centtai VtitUy Protect, Cith- 
forniii. 
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20 -Ctmrtti VfiU§^y 

Prol^,T^f 


in %outh(rrt» Ciilifomis. The prajerct will cosr 
15 bllliun dolkurs and is plaomd t<}i crmtple- 
iivtn in 1970. 

The Oureju of Rceiikmation has conjjileicd 
fiver lUD $,ioni^ dnim in 17 VveUem slates 
Jiince 1*502. The first uf its dunis fat rc^litma- 
tbn |i> be eompleted w^4 the Sht'sht'iie Dam 
in W>omin^ in J9l§i uhicli 32B feel hight 
its height ciceeds its Icneih of only feet 
ai the top. The RcHJ«:veIt Dam on the Salt 
River Projec: m Ariitona* the Elephiinr Bnite 


Dam across the Rio Grande, and the Arrow- 
rock Dam near Boise arc arnonjz the important 
^irocture^ built by ilie Lfnileil States govern¬ 
ment to stole water for irngdiien. Hungry 
Horse Dam, in Montana near Glacier Na- 
ttoniii Park, serves ihe du;il puqxisc of ^up- 
plving water fur irrigaLion iind electricity for 
power. Several dums buitl For irrigation have 
been paid for lar^gdy from snJe of power: this 
Is I rue v\ the Rotsi^evclt Dam in Arizona- 


SUMMARY 

Pure uniJ iuSei^u^idc Mipplie^ of w-nter arc cs^nliul 
fur human health. Many IntiusSrequire iurge 


amouiUs ot w-iticr tn process cerioin commodi- 
tiei, Wiih incrcasinf popirfaiiun and iindu!itrlati^4i- 
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Tinn, proTCCitn^ mEin^tipal water !>upp|ie$ }roiii 

pplluiion hy hacierick, nUK afii) clicniH!iils hiui be- 
u gixioi probteni, Porensml water power de¬ 
pends upon the uiiiciunt ot ihc w uier and I he dl:^- 
lance it fulU. Henee rainy ^nd devjiied rcr^ion^ 
generally pQSAc%\ w aier pcrei t^r- For deveLipment^ 
hyJropow^ mmi hnve a market within about 
20(t miki and ihe :ittt;iin idroutd prefcnibl) have 
a steady n<;w\ In dry region^ waier fnr brlgaiinn 
is fmjn nver^, well^p and ^itrppliei i^tored 

in taloei whfcl? orten are urtifkial. By irrigiiiinfi 
the prnJyieiivity of l-md in dry regionii ^redtt} 
inciear^^dn Inhtnd watema^v—riven, canitU and 
Jarge lrtke»—are H!iii:h tiaed tor navigijtbn, espe- 
cialU for carrying Imlky^ nonperishahte 
Roud^ j^re uitialiy the result of tou much ruin for 
the streumi in carry, uUhough delowtuiionp 

Q U I 5 T I O N £ 

}. Docs stream poUution occur la your locsdity? 
{f HO. what measorcii have been taken to cor¬ 
rect it? 

2. The UK* of j fiver for caniinm:^ h infiuenetd 
hy depth, length, eoutse, current ^ vuji^^ 

tinii tjf ih>w. Wfih ihcve Item* in mind, accoiini 
(or the Importance of fhe Danube. CongOk^ Mis- 
visvi^Tpi. NilCt and the St l-awTcncc- 

J. VVhut Js ttm dlftltncHon Ix^lweeo water power 
iuid hydrockcliic power? 

4^ Doe^ yonr locality :iulTer from cither a ^hnn- 
age in'.m excro nt waicr"? 
ir 3to, why^ 

■fp ecogrwphltrhl conditio ds, iistdi? from 

4diiiudaiil LumiioJ tainfail imd dinererLCC^ tu mlief 
ot ttic Lind, ci>rrihin£ to give the Pacific Norlji- 
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\iowm resouree^^r L?.S, Soil Con^ervalmn Service, 
WAshingtorti pnhlkhcs vonoiu bt^aks and pitm^ 
phkt* on its US. Burciiu of Reclamu- 

Itoii, Washiugion, many publicadom deul- 

Ing wlih aspect* of rcgioniiiijorT Ed this eounliy 
US. Geolopeal Sutvej., W.ishm^toa, puhljjihss n 
ficSle» of Wate^ Sypply Papent dealing with sis^ 
poets of wAter powoTf iToodSi. grcuncl waLCf. and 
other Water resources. The O.S. Deparltncdl of 
the Arni>v Aanual Rtpuil of the Chtel 01 Eneh 
ocers- Washincton, de^ in part wtih ihe devel- 
opmeul of Waterways, power iiics. etc. 



Tiffc ^hnfluf act lire irr prcH:e!i?iifi|t iif ruw ma- 
fcniiis to mcreasc (heir Li^efulni^ss ro niiin. 
Foodsiuffs TTiUsE be preserved. Most chemicats 
tritisi be altered Id form before Uucy ean be 
used, as boraiE Lh eonibiiieil wiili other ^iib- 
b (he manufacture of soap. Mud) mil- 
leriiil h proce¥^^ in order to fcduec weight 
or huJk. therebji efFecttng econouiies in ship¬ 
ping C0$U* Devices are manufactured ti> im¬ 
prove trnnspjitalion melhods—street signals ;o 
direct Tr.itTic fiow, for exartipfc. MLiny mar- 
ufactured products are e^fuipment dtsiHoed to 
save labor, such as liarvcstirg muchineiy, 
pu^er sawn, pc^wer ^hovetb, imd the like. 

Miinufactuning fabricates, and 

eomtiine^ mater ink to prtxluce with de¬ 

sired ^uulitieiw such its less weight, greater 
pcrmimeficc. or mcreused usefulness. Among 
primitive pets pics mimy things were collected 
and used wiihcuL processing. Ongmatly tndi- 


viduids made ihe eniirc aaicic and there wu-s 
little diviHiod of Libor, Indians manufacUiroU 
ofticlcs of clothing from skins and hide.s, ca¬ 
noes fnim and bark, airovvhcads, knives, 
and hiiichets from ytum^ and potter)' front day* 
During the Middle Ages, most goods were 
made in the household or by crafismei;. 

In la^hiimil and pioneer America, small saw¬ 
mills and grisEmllls were csiablished becauic 
iho) saved much hjind lobor and their otiiptit 
wus iji detnund lomll), Artieks of clothing, 
toufrv fumiiifTC, and simple househalii .ippli- 
anc^ were ttta^le «it home by the family that 
needed ifiem, 

l“ht: pkifK5Crs preferred snnill sireams for 
power wiih which to operate euriy mills, since 
the energy rccjuired was not great, anti dcv^sl- 
optoeni wus relatively toe.^ pensive luid easily 
uceomplishcd tontpared with that needed m 
large rivers. Under pioneer contlirions, the 


4qq 











401 


MANUFACTUmNO 


lifil nioJitifuclurt'^ Sc [i/cui tli;fii:ifiJ were ne- 
like luiiilTer, iron Piiiis iind 

tooh. Ilnur Htiii mtjtl. leather. knU ^vkmSs of 
wnni. iirtd flre;irniK. 

InveiTitton of li\bnf^?ivmg maehintfry .md the 
ujie o1 steom en^ine^ kir p«)wer led to the In^ 
dust rial RcvaEliltori aful devetoptueni of ihe 
faetnrv ^yitcni and mtiderD cupitalkru. Hund 
me thirds of mimufacture could not coin pc 
ssivU machinery, nnd the nujiicfous 4iid di%'Cf&c 
tjpci ot hou^ni^old indUiilTy hii've^. for the musi 
p:irT^ diNiiji|K:iLi'ed frenr presctit-du) ccxint^niy. 
Today civilised man specialises, iind large 
manofucitirinc establishments have been built 
to turn out quantities ot a smeh? prsiduct. Klod- 
ern life* especially in cities* b directly depend¬ 
ent upii>n niuniifneturtn^ iind ihe transportation 
and exchfljiijc of commodiiic^ Food^ fuel, %heh 
icr, elothmfi. and convenience:^ of life depend 
upon mdusiruil plams. 

Irit^^ruTistJ j>r£fu.n'rrt*.^_ Some Targe corporaj- 
tJoasi tire mlegrutcd, from she priHluctioii of 
rass material down the vsholcsaJine and 
eveu retailing of ftiibhcd articles. A copper 
compiiisj* for example, mine> and smells urc* 
refine:^ copper and recovers other me tills as by- 
producTs. nperotes ihe raihtntd beri^se™ mines 
and reducLion works, inanufacturcs suUunc 


acid from smelier turners, uses the acid to 
oiiikc explosives and superphosphate terti- 
li^r* produces it^ own coaL oun mine 

props and timber* and munufacitire^ brass^ 
copper wite, pipc^ and sheci metals ftir tlic 
market Petroleum conipunies operate their 
ow'n oil wells I pipeline^ und refineries i They 
make synthetic rubber ajid other chemicals, 
distribute ibe x>il anil gaiu:>liite in ihcir own lank 
cars and trucks* and even cotitrol many re rail 
uuJiets. A steel company may owri mines, 
^hips. and raiJroads and operate blast fur¬ 
naces* sled mi Ik. rolling milk^ wire plunk, 
sheet and tube niills* :ind plants milking nails* 
raik. bridges, ship phiie$. and construenon 
steel Chemical companies muy mimuracLure 
tliousands of dhfcrcnl pri>duct5 irom iminy 
sons of raw materiiib. 

AltlHnugli the niodem Lcndency iv in the di- 
red ion of large coqwni turns which manulac- 
lure a variety of products and have brunch 
pknis rhroijgfsoui the country' and abroad* our 
aliu) has a pliLce for the small plant, 
efficiently managed by tU owner, A majority 
of the iiianufociariTiy e^tuhlishmenl!t in the 
Ufiited States itre of this kind. 

Dcvclopmeni of tbe iTssembty line ( pigute 
21-1 j nnd of machines that replace hand meth- 
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ods lemporaiily lts!§ens ihe dens and far labor. 
Yet becauM; of iccftnrcd co^iu tli;U resull 
of artieic^ ^nictiinef^ increase to smh ii dc- 

iOCATlON FACTORS 

Locution o( nianufibCluiing action ties depends 
upon various, faetois: aceeirSibk raw niarei iabp 
power, cnjjrkctSs transportation, capita^ lubor. 
experiencep invenlioiis, jirnl legislation. TlKiueH 
mills ofien seem to have been !i>catvd bj 
ehuncep ii is prcbitble ihal ui leaser \*xo or more 
oi the alxive factors must he fuvorahltfi other- 
wise I he eoncefn will fail hnaneic^lly or ctuFic 
to operate. 

Raw Materials- Maieriitls used m tniinufac- 
turing muj be oi niiner^ih nninial, oi plant 
origin. Raw materiii^s of targe volume com¬ 
pared with the finiiihed product are proeevved 
fiear the soiireci of swppl) in order to reduce 
[raosportation coSits. Es am pies indude ihc con- 
cent ration, reduel ion. and smelhiig of oies. 
extrticijoa til sugar Etoid tieeis and cane, nam¬ 
ing of lumber, and preparation of cxtracU like 
lannin from Some of these nijiteriak 

may he refined neat markets. Por exatiipk, 
raw ^ugar is rchned at Phi lade (phiu And near 
San Fruncisco^ and nickel at Perth Amhijy, 
Kaw Jer!5fi\. Porikind ocnicni. phi.^tcr. and 
Clav pfCNJucts are made near sourcts of inale- 
riah bm the use of these samces depends on 
cnnvenknt markets bcc»uii^ lliv pxniuets 
thcmwlva bullcj and heavj, 

Perisihabk matetiuJb like ^ift fruitSi vegeta¬ 
bles. milk, and fish must be pnocessed near 
iheir points of produeiion. Sluughtcr ol live- 
stock {40 per cent Of a sicer Is nonedible) 
and minditig of Dour Oflcn ckxieit between 
large p 3 \Hiin:ing and copiytmiini arcus, us at 
KanhiU^ Citj, Chicago^ Minneapolis, and Buf- 
(aid. the last two being chietly important h^r 
Hourn By-products from these pJani?. may be 
jin iiddhionti] sonree o( income and. may icatl 
10 rhe esTablishmcn? ol satellite fjictorics thut 
uiilize liiem. Examples of fsiciorves depending 
upon surpluH and waste products include glue 
and fcrUlUer plants m siaughteruig cceucts 
and fish'meal phmt# near ftsih canneries. Man- 


free ihiii line final ciTect may be lo employ as 
launy laborers us ever. 


ufacturc of soap is often inciderual lo the 
mc£it-paeking imtusTry. Onginally waste fat 
Irom antniuls was used m soap plants ai Kan¬ 
sas City, Milwtuikec. and Cblcagt), aJLbough 
Cincinnati and oilier places now depend prin¬ 
cipally m coiton^d and other ptanl oils^ 
Pmees^iiig of fivw^ muteriub accounts lor tite 
iocsdion and growth of Tnuny cities. Anaconda* 
Manuinu (Figure 21-2), and IrasU British 
Columbia, are smeller rowns. Hull near Oi- 
Liiwir Cunuda: New Brunswick, Georgia; Ta¬ 
coma, and Longview^ Wa^mglon; Klamath 
Fulls^ and Coos Buy, Onego n: ixnd Eureka, 
CadfaraiD, art among ihe many sawmill cen¬ 
ters of Notih America. Numerous cities were 
once leaders m the lumber indusiry,, bur after 
the bcsi tmiber was cut they turned to Ibe 
rnamjfacHire of Olher products; examples m- 
dude Bangor, Miune: WlUiumsport, Pennsyl- 
viiaiiu Jiiid Saginaw and Minkcgan, Mkhigan- 
Kish or shellfish processing helps to account 
fiiT the l(.icatiOTi and growth of Asiciria^ Ore¬ 
gon; Gloucester, Massachijse[i$: BuUiniore, 
Muiyland: and KetefUkaa, .^xlaska Ijyn Ange¬ 
les anil Sau Djego are imporumt for cunning 
tuna. Frucetsing fruits und vcgesables h a epe- 
ciulty of CaUfuniiii and the Xfiddle At I [in tic 
vtaieii, bill Indianj Icwib in tomato cunning, 
and Walla Walhi, Washington, and Towns 
nearby are imponanl for the canning of peas. 
Florida leads In ihc prodiicitcn of citrus juices 
Sometimes catidiliom^ and fuctor.s llial adecl 
mimufjicluring chungt. ^iOiirce^ ot juuterial arc 
exhaujKted, new inutoriaB both raw and partly 
processed niaj become avniluble, or niurkct 
demands vary. These chunger are reftected in 
the closing and opening of phims, modifiQ,iriim 
nf prodiieis mfinufsiclurcd, and increase or de- 
crctiJic in poputanon of she atTcewd oommiini¬ 
nes. 

Power, There are many :^uri:e> of [Kiwcr, as 
described in a previous ehfiptcr Sometimes 
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tJieir usfi lot niiifiuracturing purposes h corn- 
pnraLively iiJiiple: in Egypi uDd Chiiiu hujnan 
heings iiJid linimal}! operate ilcvii:es for liltmg 
wiiicr. hui in ihe United Siaics winJmilU ot 
engines are used. In she Nciherlundi, wind- 
niilts sli!l grind vame grnin and piiiiip wiUcr 
from loui ground i Freure f3“3 ). thuugl^ shey 
bjve been tiiJE:elv repliiced fjy more etficsem 
engines. Water pt^^er operated the first iiiSIls 
in New Engliind iind deierminiid tfie lites of 
many muoufueiuring emters, as Hidvokc* 
Lawrence., and Manchester. The pre^nce uF 
waterfalls nearby helps jicconni for she gmwtli 
of Passaic, Minneapolis. Spakanc, and tfse cities 
aJong the FaJJ Lmc 

Toward the end of the nineteenth century^ 
hydroelearicat devek>pmeni and the Iting-dii^- 
tance tran^miiiJiion of power accelerated the 
growth of cities favorably lixiitcd with regard 
to falls. Power sitcji arc \i5nally found in nut- 
row gorges where There JS insufficient land for 
the consiructioB of factories or homes for 
workmen. Now\ with t ran emission of she power 
to points ivomc distance from its origin, lac- 
lorics and towns rnsty be buill away from The 
on ^ites ihm are convenient and i^uttahle 
for urban censers, While Grand Coiike Dam 
was under construction, ilionsands of labiirer^: 


lived tn adjacent towns, but tiow only a Trac- 
Tion of the onginal number renioins nearby. 
Up€3n conipletion of the dum, howe^^r. tens oi 
ihousmiils ol people in distant phiccs bfcnefii 
from its hydfoclectric pw^r. Abtiiidant power 
aiifiiets plants requiring vait blocks of energy, 
both aLuminiim and atomic energy plants were 
located m relation to Cimnd Coulee and Ten¬ 
nessee Viilley hydroelectric power sources- 

Principal fuels used for power ;ire coaL pe- 
tnileum, and natural gas. Wood is used in 
-^niall m?4lalliition< usually reniose from sup- 
p]ki^ fli mineral fuels. In some places, ^awdu^t 
-md refuse fnitn sugnr mills are impt^rtani for 
Ix^der Euelp 

Leading manufacturing regions of the 
world in Western Europe und the northeastern 
UniiCiJ States luc Jocnied near large coal rc* 
iciurces. MiinufacUirlng oit the PactFJc Coast is 
cij^erated prindpally by pcirokiuin dnd water 
piTwer. Sovtcl Russia hits several induiitriitl 
districts close to coal, o*L and water power* 
India J€iid Japan have suppltes of coal but not 
ku quiititkies ^uiBcicnt for their inunufiECtutmg 
needs. Coal ulonc will noi produce mcclj:!- 
tti^ed nv-jJiufacturuig; Citlna, for example, has 
never made great u^t; ol h^ large coal depositv 
for irtduslrial pur|ifisc\. 


21-2 Ctippr^ 
fum Wi*rLi. 

limn, i nwirs-y 

of Ancffiiniio 
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^ A piiwer tiuiUm in ihc i #- 

(if f phmfitrii tnw fhe pcuarAfr^^ pro- 

*}t pow^r jhmufth i*sc Q^ Mutrkfrr en- 
i'^jiiiy. iDfawinjii ptrrmisstun uf Commrtn- 

iikvfiiih £L</i!ii>ii C'i^inpitny. i 

Opcr*itic>n?* like tlic Tnimufiiciiire <if iron .md 
steek consiiming mtich coal for fuel well as 
for power, iisuolty nre locaied Tw^ar fhe coal 
mines or points, like the shores? of the Great 
Lilies, where coal and iron r^re can conven¬ 
iently meei^ even il the iron oie must be 
shipped longer diRhinces Lkui Ehe cod ( Figure 
[nJi^Eries using little power or hulW 
ntatcriids coinpured with ihe value of 
their finished pruducE, such us clotfiing^ 
clocks, and other ^mull articles, preter loca- 
ticms near markets and labor supply or at sites 
with e*j la Wished repuiulii^ns for itietr product 
Atomic cnerg)' h being fapidly devekiped 
as 4 commtrdal iM:?iiroc ol powce (I'igiirc 
Of several imtaliatiom iinddf consiTuc- 
lion in the United States, the fioit to supply 
electric powder for commercial ^alc was \hi\\ 
ai SI lipping port, Pennsylvania, in December. 
195 T. lo coimlTJcs wher^ fuel is scaircc oi ex¬ 
pensive in parts of Europe, oioniic pov.ei 
plants sceminj^y are 4 pEnctieal iiabvtttaie. 
Subiiiarmo pi.^wei-ed by asainic ertergy hiivq 
itperated verj‘ sLiuxbjifuliy* und tiTher types of 
veT5,seh and airborrtt Unnspoli are imdei coTt- 
siruciion cr^mpiTcd witli iitomic power plants. 

Markets. Lftlil EransportatJon 10 lar|^ mar¬ 
kets is available, tbc output of little titlih ig 


limited to small lcM::a[ sales. Where pr^Kreius- 
lug plains depend tijion murkcls, a 

Eocalion nc;ir nr on the seacoast h an ut! van¬ 
tage becaiiNe ocean transpoit is cheap. Il h 
ectinomicaU tfir example, to refute peiroleum 
from \cn<r^iact:j vn nearby islands. Curasao 
and Aruba, winch have good harbors K\ which 
dl from the m.imland Is shipped in small 
shatlow-drafl tankei?.. A furtlier reason for 
the location of these rermi;'rks is that these 
possessions of Ihe ^'etJn;rhl^d^ cn^oy pi>liticaJ 
slabiJit) Again, western Washington logi arc 
us Elilily ?awed inlo lumber al deep-water ports 
on Puget Sound rather than at Interior points 
Ehjit arc swerved oulv bv rah anti truclL Sca«^ 
]?on$ have advantpgis?^ in using raw miuettals 
from distpint sources to manufacture goods far 
reexport and disrributkDn tnlinid. Mancille 
manufacluies soap and olcnmargarine from 
tropical plant oils, and ilm iadostry is impor- 
tnnr in Loa Angeles, San Francisco, New Vork. 
and oEhet ports. New Orleans cuitJ San Fnm- 
asco process and ship coffee, tea, and spices, 
as well as cane sugar. Jn ihe meial Indkistry 
seaboard iDcaiions sire often chosen for extriic- 
tive pliinis becaujie of the coirvcnTcnce of re¬ 
ceiving bulky raw^ mareriaU and shipping the 
meiLdfic products. For c^cample, sreet is maiui- 
faemred near rkiftimore anti PhiladeTphta^ cop 
per is smelled at Tactkinii. otiuxite is processed 
at Mo bile, and ex trad ion of tin iitiEii its ore it 
Impii']riant ;it Singapiire. 

Mantifaciure i>f heavy goods h done to 
greatest .idvaniajje near consuming market^^. 
Agricnlluml tnachbery factories are cvmvcn- 
frated in the Middle West, among Atnerica's 
best farming lands Pumps, dynamos, engines, 
ttaciur^. rallrDud cut^. tmisls^ mining machin¬ 
ery: craTjcs, and mucilmes eo make sieel parts 
iirc made In Penh^yliania and near ihe Jower 
Grtal J.^kes fFlgtio? 21-4 s, where steel is 
avniliiblc and ninny cuiitomers nrc fE>iiriiJ. Auiiv- 
mohile parts produced in scores of cities 
in Michigan^ Ohlo^ tndiLimu and Ulinois. lo- 
CiUed convtmicnUy wiih reference lo asi^mbly 
pbms til l^ctiOiL Flint. Toledo, RcntL 

juid clfier centers. Xirc mimii bichipy at Akron 
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prescnb anoiiicr example, altlts>ugh oriie/ fiic- 
—pariikjulurty 411 CJiflv starj:—are intp^r- 
tafit in thi.^ 

Bulky builtUiig malerhih lake brick, rile. 
y^wet pipe, windett^, and cabinet^ arc 

preferably msmufaeiurcd ne-tr large cilacsi nr 

oiher densely popuUtted regions. Mills shaping 
building stonc^ and ccmenl and pLister pbnr< 
turning out bulky aimi heavj^ pioducfct ihni 
arc experp^iv^ 10 ^hip Ifuig dif^tun^'ex ^tucived 
near centen o\ popiiliitfnn or other marked 
tor eonsmietion rriEilcriiil. 

Perisbahfe goods, like bakery pmducts, u^u- 
ntljf ufi* 5<j|d toeully Nc\vspLJ[x:rs likewise have 
hmited areas of cireulution. and ilic Lrudlng 
area of a metmpjlbi often calculated ffoni 
neurspaper distnbuiiuii. Cities art style cenEcrs, 
and the munulucLtiic of clot Id ng, jewel ryi and 
the like h concrmfiiied there 

TrantporMlon. Like markets, transportation 
helps deremimc plant toeahon. Heavy indus- 
IrJes, along wjih cci'eal mills^ meat-packing 
plants. pLijver mills, and wondtiVorking facto¬ 
ries orica s^ck oat faiJro:tdii p tj to a git navigable 


rivers* canals, lukes, and sencoasts itre ul^io 
dcsirahk- Ugbl fcndu^itJes, vuch textile, 
printing, and shoe mnnuritciuTe are Jes^ de- 
pendeni on rni! tfajivporiH since^ tltelr pri:^dtjets 
are vnfuahk r.tthet than heavy and can bear 
the expense of tmekme to freight dcfKns. Com- 
niodities wlucli arc pcrishjtble or on i^hich fait 
delivery is needed are usiiiklly niojiufuclured In 
radroad centers from xvhidi lino diverge in 
iiJl iltrectkvn^ Meat packing, hakeries, ptiblish- 
ifig houve^, and mailHjrcitr ccincems ure .nJ- 
viijTtageouhly located w Chicagiii 
Seaports may paxess imported niaierials 
and ali^ njylenab from ^hc hinicrhinds for ex¬ 
port. Ai SciAttk. flour ts made from Colum¬ 
bia B:isirt whenf^ :iad himbcr from the Cais^ 
cude Knnges made inro ftirniture imd other 
gi>od$> Petmkuni prttducts from inland ail 
IkJd^ are rehneil ill Richmond^ California, unil 
ut Philadelphin. Cost of freight \$ an impor- 
Un\i factor to con:$idct in miinufacturing m 
seaboard tocaimns Formerly freaglti ratcj svere. 
higher In the Soulhcrn states than in Ehe Miirth- 
eastern but ^ reductioo In in the 

South Jius been achieved md may enaHiitigt: 
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ncldjtli^niil tnunufi^cturjiig Lhi^rc. In goncrill ull 
miitiuracturing rcgioni ol Qie wi>i[d—in the 
United Smwc^, WeAierti amd CeniraJ Europe, 
unci Japan-^re prtivided witli adequate trims- 
ponaiion. Wiihout ihU, the teceipt luel, 
raw niii^erial^f fix>d for the workmen^ ^hip- 
mom of finislied goods would be impossiNe. 

The Need For CapUali Some maimfaclnriTig 
requires only ^ i^mull inves^mtent. JndmduuJs 
und Kinperiitivc ussodiiiion^ of small mcsini 
can provide the buildings and m^i- 

dhnery. Ponablc sawmilis* neighborliood bak¬ 
eries. community crcanicries and cheese fac¬ 
tories, local printing pbnE^. tailonng shops* 
and lauiidries are of Elii?^ type, although large 
corporadons also engage in some ol iticsc busi¬ 
nesses tm u large scale. 0>i.ij7crativL^ aho souie- 
times operate ferLitizef works* flour mills* and 
smafl oil ircMnerrcs. In conira^tp industrieh 
which require large investments, such as heavy 
machinery, textiles, pcirokum refineries, jnelal 
prtxressing, sugar rehning. clicmicals. and ship- 
buililing, are carried on by Imge corporations 
or wealthy individuaU. 

Long-seuled regMins and well-established 
cities usuiilly have cypilul availabk for invest- 
nicni and can linn nee nev^ indtrstties and plani 
expansion. Of course, the mills und facioTics 
are not uKvay'S located m the urea furnishing 
the capital, but ibut is probable unless nearness 
to raw maierialiii und special markets espe¬ 
cially desired. 

In JiOfTic L'Uiimtrie^r iadusirial plains are lo¬ 
cated with regard lu militaty and political 
factors. When governments^ ctmirt^l plant loc^ 
non. they may Ftress rcmotetiess from attack* 
available labc:jr supply, power, pnd matenals. 
To an increasing extent, corporaniins make lO- 
tenstve snrvcyji bclore ihey btrcide on new 
plant liles, and thch chances foj financfal sue- 
cess rise with attention io sound economic ^nd 
geographic principles, .Some rapidly gri^wing 
communities tike ^ouihcm CalihTritia have cap- 
jtat available from newcomers, part of which 
may go into new mdustnes like airplane nianu- 
factuj'c at Lens Angeles and San Piego Some¬ 
times a town givc^ li bonus Of sonic oihct in¬ 


ducement 10 attract ^ manufacturing plant in 
hope of increu.sed cmployifncrtl that w'ould 
benefit tltc commimity, A few thoimnd dollars 
induced a rubber company to move to Akron, 
Lhu> be^nning a ctmeenEration of rubber tom- 
uEictuni^ which made thui city die tire capilul 
of the wuild. 

Labor. A supply of labor may attract indus^ 
try ; lor cximipJc, silk und ruyon itiills are com- 
ninn Ifi the coal und iron centers of eastern 
pcniuylvantu puilly because thes® light irt- 
duiirrictJ employ many women, und the wivev 
and daughters ot Ehc men w'1k> mine coal and 
vvork in ihe steel plants are availahte for fuc- 
EOfj employment. Labor k less important to- 
diiy than formerly* however, bccaa^ the use 
of luboraaving muchinery in muny tnilh luis 
eliminated the nev4 for tnany workers. Some 
mimlilacluiers need ^eaional labt^r: and if ihk 
h not available local ly* it must be imported ^t 
incTCJiscd expense This situalion k prevalent 
in canninE of fish, in hurvcsiing and canning 
fruit ard vegcOiblciH and Ui ikiiAar iiidiistrie$- 
Mosi clothing k mnde [n the larger cities; be- 
euuse the factorieit u.se many employees in a 
sinuU ^puce; tiirtherniore, tiur industry b near 
metropedilun markets and style cefileiYi. 

Ma^ production requiresi fess skill than the 
hEind meduvds used in ihe past. Yttkn of ap¬ 
prenticeship are not recjuiriMl of workmen on 
tin ufisenibiy line, farm haiuk, city house¬ 
wives, a+id rcccnl iiniiilgrantiit cun trained 
in .1 iiiiirt lime to feed a inuchine, pull a lever, 
or perfurm 4 required fiisk. fcxtilc milk that 
Ttiovcd from New England to the soul hern 
Piedmont brought in only skeleton force, 
key n>cn. who soon cruined lociil lubotcri to 
operate the mactiines. Nevcrilieless skilled la¬ 
bor isi an advantage, and newcomers lo ihe 
miinLifaeturing held iiiuj locnti* in a city im¬ 
portant for I he article to be munuhiciured; 
thus the labE>refs employed arc already ex- 
penenced. 1 he making of accurate miichinci, 
typewTiters, rifles^ locks* watches, and other 
small metal urtideTi is a specialty of Undgeportj 
Hmtford. Springfield, and other New England 
towns. .A funious invenLuj of tnactiine gun^ 
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tivcd itn Uliili, hu( Itit weapisns ivcrc miinu- 
taciai'cd in the CxinTtccikut %“■ alley. 

Invantion^ Early Startn and HepurnMon, Many 
inanuraLiurmg ci^iahJbhincTtti^ a/^ in tJidr ptt^- 
ent-diiy locafion^ bvcausc m inventor 
ideas Vu'crt c^tpanded into lar^»t; indiistf)' 
lived iherc^ or because an munigranl tiaviny 
special ikiLls jutd salesmanship set up n tTnmU' 
fact u ring establislmient. Amonc jndiisiries 
i^hich grew near ihe homes <if j»nrnlors are 
the manuf act tire of automobiles or mnwr pans 
in Delroiii. Indianapolis^ and Cleveland, breat-- 
last foDcta in llsiide Creek. Michigan, adding 
machines in Daylon, Ohio, enmex^ iMicl lUm 
In Kuehester, Net^ York, and liou^dudd »aniev 
in Salem, Msi^ndiasotK Many large irtills and 
factories began in a small way iind nfiet long 
yeaire in their original lociitinn hove accomu- 
lated valuable good AviJI and repuEaiton. This 
is True of optical goods made in SouthbrnJge. 
MassachtjsctEs, lodge ernfaJeniB In Attteborp. 
Massachusetts, flour and cereal.^ In Minneup' 
oils, trres in Akron, hiits in Dunbury, Con- 
neeliciii, and wmchcy in Wall ham, Mas^itdiit- 
>ctt». and Elgin, Iflinois. 

When corpKirations Jinve farce invesimenrs 
in p cerram locution, an industry tends lo rc- 
mum there, ttsough some otlicr nitc might be 
pi'efeiTed if ihc conipany ivere beginning tip- 
eratiorts Pittsburgh with its iron and ^reel rn- 
dusiry is js ginxl exumpJe \ji thb type oi indus¬ 
trial jneniLi. Of cour^, if the origin,d site 
a real handicap, even large concerns may 
niove, as did the Lackawanna Sicel Cnaipiiny 
from easlern Pennsylvania to ttujTulo. and 
textile milk from ihv ML-rrimiic v'dJcy to the 
Piedmont An owner may some limes keep 
piuntv in fhe home town for pcrsonul reaiiOfTs. 

Repuiuiion kn dei^ign m n city nmy utLriw:| 
persons w‘ho are interested in a panicular 
line o( goods; they may be buyers or manu* 
facturers. This ts the case with clothes design^ 
mg tn Paris^ New York, and Londons but ihe 
Hollywood stylist is uJs4.i iin|5ortum, purticu- 
liirly in, tt'omcrn's sprifi viothc*. Foniiittirc <tj Itr^ 
that evoUe in Gmnd R;ipidfs, Miehlgun, jtre 
pkipular in this cuimtTy% New \'ork. Palis, and 


AjiLstcrdiim are centers of jewelry design. Pre- 
cLsiue machines «re rnaniifactuTed jn Swiiiicr- 
land, Gcrmjtny^ and the CoimeeticuE VuHey, 
These places oUen goATsm the styles in their 

rrspective lines 

Government and Monufdcturing Gevem- 
menrs may exert marked intluence.^ upm 
manufacturing by Ihdr use of pmtecnivT tai- 
itfs, import ijuiuns, currency Cimtmis, ex¬ 
change of finished gemds for raw matenals, 
loans, hoiruses for export, and other practicts. 
tn ardsr to favor ihe cniployment of Amciicun 
laborers* the lariU on raw- maicruiU generally 
\s less than on ihc finished goinJs. This encour¬ 
ages fhe refining sugar and meluU in ihiv 
couniry and the manutaciure of cigar$ from 
imporifd leaf tobacco. 

With the aid of their HovernmenL Japanese 
rndnstruilisis cun sometuirieB "dump'' eoikins, 
U3ys, ebcirk lighi globes* and many other arti¬ 
cles below the cost of production in other 
countries, iupanese shipments of cheap ce- 
rnmic wares, Ftir example, nearly put some 
Amerieaa potierks otiS of business of 

the ililTeiencc in production costs in the Tw'o 
itaiions. 

Pj'cwar Nazj Gernumy foQowcd ihe policy 
ul' buying ifuumiiies of roodstulf^ iind raw nia- 
icHids but ri;t|Liiriiig ilic piirdiase of Linw,inlcd 
rnamifnctured gcKHJs in leiurn. Gcmnm^ alsri 
paid for Jter imports wit It currency that could 
be spem ^mly within rfenruiiiy. To protect 
llictf nwiT mdirsiries. nations sutfoong from 
duniping of goods may place u quota on im- 
piirts ifiini (hose nailoas uhicJi pursue such 
policies. The Li.S.S.R. hirt made barter ur- 
iimgcniCfits with a numhet vd' countries, hut 
the gouds shipped by Russia h-i\e not always 
heen whal the recipient wanted or at the ptici; 
expected. Ecanomibt^ contend that free trade 
nnd the law of supply and demand m iheory 
will promote ihe production of gcuxls wltcfC ii 
cun be done most cfticicmiy and cconomicaUVi 
bui in practice naiionc coniirmally interfere! 
with ihe tmiurtil Ilt>w o| giKnis. 

For sMaiegk reasuns ol self-^iilTickncy in 
ciise of war^ some couTUries build jind s>j3Craic 
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plutits til a m DrdfT to hav« kev indii^lrte^ ber. and other comniiKlitici ure ]LiiiDn| llics* 
4 i^;iilitbk v^hen ib«>' needed, Armiimcnt, erisentiuJ tiuinuluctun&&, 
chemeeals, wircrah^ Avnihetie gasoline imd rub- 


OISiaiaUTtON OF ^AMUFACTURIMO 


M\iny denselj' pcipuliitcd of iht world rc- 
froiD tne eonci: nlr.ilJon of mnnuIactiiTing. 
For many year< it been appurent that In- 
efcase oi iTiiinuraciijTing Iiha been acamipu- 
nufd by ilitf growth of eilks. The prirw:ipiil 
cailse^^ ih.it eontrihuce 1o ihe geogtaphicul 
locaiion of mamifaetnring drsuict* hiiv^ been 
discussed: obviously these factors tnujst be n- 
ceptiotialiy fiivorablc where <su4’ nHisr kipof- 
tant mdusttiidiicd regions Lire kiand 

United St 0 tfl 5 and Cnnadn. Tlic most 
t il Hi ntiinufucturing region in North America 
esetends westward in *t hroad Mi from the Ab 
hinric Coast between southem •Vt;iine nitd 
Chesapeake Bay as (at as St. Louis and ihe 
Iwm cities of Minneapults ^ind St. FauL Tl in- 
dudes southern MJehigun^ peninsukr Ootanoi 
and the Si. Uiwrence V'lilley as far downriver 
iis MonlreaL but oaeluide;^ some mrsd regions 
like the Adirondacks Within this American 
niiimifiicmring belt f Figure 2l*5)» there is a 
considerable degree of h pedalizahoit. 

Xrtv Ln^ti^ful is favored by nhundani waicr 
power and raw nijEcriids obtainable fioiti lior 


forcsls but lacks supplies, of bon ore, cojiL and 
peiroleum. Coal Is brought from die Appateth- 
ixin ndd^k imLi tliii import of pelfoletim pfod- 
ucis and raw materiLik for manufacture (eot- 
lon^ woo)« JndcSi and the like) is favored by 
New England^ senhokird local son ► Truiiiiion- 
ady New En^and k ktipartnni for textile 
milk and metal-tnbrical tug csUibhshmciitv. 
Textile munulaeturcs wijre concentrated sn 
water-ptwver sites like fjcivvel] and Lawrence. 
Ma^^sdichusetts and Concord, New Hiimp^diirc^ 
in the Mcfiimac Valley of MassachuseOs iimJ 
New Hampshire, und the Bliickstone Vallcy« 
between Worcester and Providence Stdl oilier 
centers w'cre uround Narragfui^^cii Biiy uT New 
Bedford imd Fall River. Sioce die t^lOs so 
many cotton milk have ceased operations in 
New Engiund Uiai the region in the i 95 tk had 
only 14 per cent of ihu nation^ active spindles 
as ccmpAired widi 40 per eeiil in the mid- 
twenties. Compeiition from olher areas* par- 
licutarly the <.outhem Piedmont, is I he chief 
Ciiuse for the deei case m cotton m a nut ad u ring 
m New Engiand, bui ptuductiun of woolens 
ha^ been little aiTeetcd 
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4(}9 MANUFACfUaiNO 

FahriC4lkm of mclui products requiring 
skill laihcr thun weight of tniiteriid, 'iwh as 
hard ware. tool>„ firearnix and eleclrkal ^.up- 
ph&s, is a manufacturing specialty of the Con¬ 
nect icui Valley, part ieu I airly in the citks of 
\ew Haven. Hartford, and Springfidd. Paper 
manufacture at Holyoke, MassachusetHs and 
in 5oiiie lowms in Maine^ machinery of many 
types, clothing, and publishing arc typical in¬ 
dustrial flciivtries of New England, The manu¬ 
facture of shoes and otiicr leathtr good^ is im¬ 
port am in easicrn Massachusetts at Haverhill, 
Lynn, and Brockton. Optical goods^ waichi^s, 
clocks, and hundreds of small items are prod¬ 
ucts of New England's mills and factories. 

The Middle ArUnnic iiianufaclming cemci^ 
lire divided into two main groupM those lo¬ 
cated near or on the coast, tln^^vc occupy¬ 
ing intand sites. The important coastal nuclei 
tneludi! the large ciiies of Sew York, Philadel¬ 
phia, and Baltimore, wtili ilicir alTiliaied satel¬ 
lite L'hius and mclropolitan arcus, ntesie three 
brgi; pon cities pTocesT^ many imported raw 
materiab for local use iittd for shipment both 
inlnnki and abroail New York, for example, 
imports boiti cotion and woolen yard goods 
from New' England and Southern mills and 
fabricates tlie material into clothing, and this 
city ii ihc cctiler of tlic American chstliing 
trades. The city uko serves as a cenic] for 
ritany publishing 1 muses of national scope 
W Li^hinpon. D.C., ha 5 iiulc mafiufacturing 
compared with other cihes of equal p<ipul4itinn 
m this country, altfsough iis pnnting and pub¬ 
lishing business is well dcvcloped- 

Ar ailvQnta!>e of thi^ seabturd area 15 the 
ease with which coal is secured front the Ap¬ 
palachian fields by fpiil and petroleum by 
pTpehne and ocean tanker. Mudi iron and 
?'tccl is nianufacturckl in ea>iern Pcnti^yfvanij 
and near Baiiiisiore. Ships, kKomofiveSt eke^ 
tncal oi^iiipmeTiL- chemical!?, ;iiid small mel;tl- 
wares aix tiiuilc near BhiladcTpItki. Baltimore 
is faiitiiui hn it A airplane plants: Wiliiiington. 
IXdawiire. is un l*n|wnanl ccnie/ for the tiian' 
ufaeiinre of ahips. cbcmicab, and c^pluiives. 
The cities cf eastern New irrxy that are trib¬ 
utary to New York cany on Ihc refining of oil 
and processing of nietab and foodsturTs. 


Leather goods (s un imponanl industry in 
southeaiitem Pennsylvania and southern New' 
Yorkp svith towns in the vicinity of Bingham- 
Itm* New \'ork. making quamities: of shoes. 
Titc sciiboard manufacturesr u variety of 
olher prckJucts loo niimeriius to itemize. 

A well-industrialized zone extends across up¬ 
per New York Si^tte from Albany ft> Roches¬ 
ter along the line tif ihe New York Barge 
nal and several main rattroad lines that 
trstverse ibis low corridor connecting Bur Hud- 
sniT River Jtid Lake Erie, SchciwctrtJy, Syra¬ 
cuse, and Utica are mamifHcturing centers 
within this zone. Textiles* cloihing^ chcmtculs, 
photographic supplies lat Rochester particu- 
iurlv). metal wares, electrical and Other TVpos 
ui' niiichinerVr paper^ iincJ scien llbc i ns try- 
menis rtte among the gotxb produced in this 
part ^d the maniifnciuring hcU. 

in western Pennsylvania :md We.4i V'lrginiat 
the cities and mills are located in stream viiliey 
boitomsL they such raw matcriab as 

coal. oU, luncsione. and other nccdi from The 
adji^lning Ihlb of Utc pbteau Tlie making 
of iron and 'stccI, and use for Bic monufac- 
Hire of all types of machinery; pipe, stryeiural 
stedt *tnd other producU. h ihe leading indus^ 
trv Cfiemicals* cement, cbj pr^iducls* pctrii- 
teurn refining, and glass-mu king vpccopy many 
people Pittsburgh Is ihe leading eify, ahhough 
tfuerc arc manv other ccnter!i ol fieavy jndus- 
frv* including Cbarlc'iU'^n, ^^heeliDg, and 
Htmiinginn, West Virginui Score? ol indus¬ 
trial I owns and cities lie within the Phlsburgh 
dLsrricr, with You uptown (Figure 2l-<^>* 
Massillon, sind Canton, Ohio, on its |H:npb- 
cry. where the mtliiencc of Cleveland's activi¬ 
ties is fell to a degree. 

The Si}Hihcrtf Unai Lnke.\ disEriet is among 
I he mititmN mo^t important manufacturing 
arciii Here coal brought by rail from the 
interior nteets iroti ore, lumber* and grain 
hruught by ship dt>wn ibe Inkey The /one con¬ 
tinues along both shores of Lake Ontario and 
(nr soiitc disiance down the St. Lawrence: it 
includes some inland areais that are iribumry 
in live lutes. Some of Its mduslriaf comers, 
like Gary, nevehmd, and Butfalo, specialize 
in prodiietkm of iron and '>rcel goods. These 
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FigiifTt 21-6 Part itf fftr Cumfrhilt wi*rkt of fht 
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irrlng €CHit and iron ore io yotojgtmwa, (pltKiio- 
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ijiBiti, with others !ike Chkiigci^ Milwiiiikec, 
Rufine. Detroit, Tolcdop and Torcmio, manu- 
fseture machinery and a wide nsjajrtmcnt of 
iron iutieks. Detroit mtd other ^omiiern Michi- 
i^rm cities, oolabU T-Vmt, t.anSTris jrtd Pontijic, 
lead in the nianii Fact tire ot rrtoEur vehicles, an 
industiy that is also iinfH>rtant in Toledo, Jk^utli 


Bend, and many other centers. Akron. OhsOp 
spccialLres in lubb^r manuraetniciv. 

Shipbuildings tractitrs, rntlrond cuts, paint, 
furniture^ paper, clothingt chefnltalsp agricul¬ 
tural rmplementSi day products t Figure 2i-7K 
and publishing ure Etiiportant urilvliic^ within 
this part of die industrial 2onc; many or these 
^odv jjo special ties of Chicago facto rie:ji The 
manulacturc of Hour, and processing uf meaL 
fruitv and scgclabJes, corn and soybean prod¬ 
ucts* and many other typeis of ecunopiic entcr- 
|5rist; in this region depend upon the abun¬ 
dance ol fanrii products* shomc of local orieiit. 
others shipped in from Western states. BuF- 
lalo. Eor example, leads the nation in Hour fnlU- 
iu£ 

The Oiik> iiful app^r Mississippi Fjiffm'i in¬ 
clude I he river towns* and inland centers like 
Indianapolis, Columbus, and Dayton. Cincin¬ 
nati. Evansville, and LouisvilEe are important 
on the Ohio, and St. Louis^ Rock Island. Miv 
line. Davenport, and the I'win Cities. .Vtin- 
neapolk and Si. Pad, on tb£ Mississippi. Fuel 
is ai hand, except for the Tv.in Cities, and 
mony matetiids are available for manufacture, 
including farm pmducts, timber* iron. lead and 
zinc, and clay and ^Eone. Sins» the re don is 
near the nuiion's center of populiiuon, custom¬ 
ers are witlim e^y reach, and mtire dismnt 
markets are brought close bj rail triinspona- 
lion. Me la J working, cbemicaLs shoci, mcett 
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packing, dothing. fyrniiure. jiuromobik pans. 
and ihc Tiih FiCiiliun oi niiiBy ty pe^ oi myt:hihes 
are jintunH ijnpftimt imiListriei ol \>ih 
Pri>£CiAing of ftKxl“^tulTv p^iikularly jmpcjr- 
tarvi 

The ^sestemjTiosi parr v\ thb indii^lrtiil zone 
exi^nds lo K:'JiisifcS Ciiy and Omaho, Nebrusk^T 
and W'k'hita, Kan^iiii. where ineai piickmg. 
flouf niilling 2-^-2), oil rctinitig^ and 

Ciir shopjL are umimg ihc ImpoFUini ec<pnomic 
activities. Wichita is iska a center (or ihe nian- 
uf^iurc of airplanes. 

The Smuh hus made ereiit advances in man- 
lifactaring during ihc present century The 
PicJjjjont aren^ e.'ttending from Vugmia 
through the Carx^linui into Georgia, has be¬ 
come the leading center of cotton and rayon 
textile nianufuctiirc: GreenviJIe. South r4irci- 
tina, asserts that its ouipus of colton duih is 
greater liian any other city m the United States. 
Clicap and picntdul hydroelecTric p;wcr imd 
aduu^cly low-cmi labor Lire two advantugei^ of 
the Piedniorti. Cigarette Tnanuiaetuce b a spe- 
djiltv of Duriuini and VVingron-Sakmj, N(jrtli 
Cartdina^ further south, Birmingham, Ab- 
bama. with its coat and iron ore supplies clo^ 
together, man uf act tires much iron and steel 
Atlanta. Georgia, and the Teancssce cities of 
Nastniller Meinplihi, ChuUunooga. and Knox- 
viliu are gaining in iniporfancc. Eleerric power 
from I lie duriis installed oil ilie Tenncii^'e Val¬ 
ley Authority project hais been a facror attrsict- 
i ng a I um in u.n] ;^meltcrs and various chemical in¬ 
dustries. Ttmbcr ond raw ctiUon, with sirpplics 
ol waicr pcm'cr or coal near at hand* are in- 
iiuKinal advantages lie re Savannah. Georgia: 
Jacksimville, Florida: und other coastal cities 
oi the South depend on Forestv for their output 
oj hiitther. pii[i»ci, and ship's 'slorev. 

Kew Orleans and Baton RotuJc in Louisi¬ 
ana; Fkiusion^ Tciiis, and the dtici iilong the 
coList of ihiu Slate ore important in the refining 
of petroleum and in ilte manufacture of ehem- 
ical5i; Ihey luie also incrensing their processing 
of rood products and their general inajuihtc- 
Etircs, Inlantt Fort VVonh, and Okla¬ 

homa Chy lire anumg the growing cities tliar 
proce^v die products of farms and r^nchc^ and 


hnve profited from the wealth of ihc Mid-Con- 
Emcnt petroleum ileEd. 

Tlie Ci^kist. iL>o^ is growing Indus Irmlly, 
although it lacks iiome al the ersenrials which 
have conitibuLcd to die success of industry in 
other parts of (lie country Airctafi mnnufuc- 
mre is especially importimt at Sun Diego, Lo^ 
Angetes and its surrounding communilies. and 
Seattle. Tn tlic Los Angeles and San Francisco 
ureas, |>eLfOlcuiii rcllfiing: shipbuilding, cIoLh- 
ing manufacture, home fumi&hlngv. publish¬ 
ing, anil ItxxJ processing are importan* acfivL 
iks. Hollywood TV still world famous for its 
motion pictures. The NortInvest cities of Port¬ 
land. Oregon: Seaide and lacomn^ Washing¬ 
ton; and V'ancouver, British Columbia, are 
traddionaliy impomot in the lumber, paper. 
;md fiTthing induiiries of llud ?icction; but they 
have begun lo e.vpand in many other linev. 
Clieap hydroelectrit: power ts encouraging the 
gmwth of the alnniinum indumry^ Steel mak¬ 
ing, and manufacture of chemicals. 

Curopean Indu^rial Areas. A coTubination 

of circumstances^—an Ciiriv start, accumulated 

■1 

Ciipit4iL skilled labor, uvailnble power and raw 
maTcfiiib, especially coal and iron—^has myde 
Europe the most hiahlj rndui^tnalii^ conti- 
ncni. Funherrnore the Coniincni is accessible 
for trade, produces many raw materials, und 
has ii Lu-gc local tnarket in its popuLtion. In- 
vemions and factomethodv u^cd during the 

V 

Indusiriaf Rcvoluiitm were first applied in Eu¬ 
ropean industry 

The heavy bdnstfies of Europe depend on 
coal and iron, and fhe location of rhese essen¬ 
tials described m the preceding chapter ac- 
COUJils for ihe concentiarioti of coal miraesT 
bkivt furnaces, steel mills, and niiichinery man¬ 
ufacture In Great Brkam, the Ruhr \'alley of 
western Geminny, northern Fiance, Belgium. 
?ij£iuth western PoluruJ. C/echmla\akiii, and 
S 4 ixonj\ the Donttv Basin, Moscow, and rhe 
southern Ural regions of the U.S.S.R Chemi¬ 
cal manufaclure often accompanies heavy in- 
dusiry. Miuiy Light indusyies, such as cloth¬ 
ing, publishing. ftXHl proir^ssing, and dtugs, 
lire kH;utcd in the cities. 


4i2 


ar seccsapht 


Aniong Unireit Kiiigdoni centm of indu^tr; 
src the Midtnnds region neiir Birminghnni and 
Sbet^ield \vhicb i!> imponant for machinery, 
vehidi^, hardware, muni lions, cheiniciJa. 
glass, imd numerous ^inirlJ ankles. London 
must import troiil but is a great munufacluring 
center nevertlideiiai its industries include 
clothing, pubiishing, .soap, food pnxessing, and 
chemicals. Northeast Eneiand at Ncss'castic 
Lind otlicr towns munufaclurcs iron and steel 
into machinery, ships, and curs, und mtiijes 
chemicals from suit nrui coal- Western Eng¬ 
land lends in weaving of 1:0uon textiles ut 
cities like Mimchesier, Preston. Bulton, Black- 
bum, and Oldham, (n these centers, cnal for 
fuel was readily available. Here imichine spin¬ 
ning and weaving received un early start, as 
did i miniifflc iiire of machinery nccilcd Fur such 
enterprises. 

The port of Liverpool on tire west coast 
maintam)i much ocean irulfic with America, 
whence com,e raw cotton, grain, find meat, all 
needed In this industrial area. W'ookn manu- 
facrures ore a specialty of the Yorkshire dis- 
tricL which obtains some of its supply of raw 
material Irom. lire nearby Pennine HtUs but 
Import s more fruni .Austrutiu and ulher re¬ 
gions,. Leeds, Bradford, .srtd H.difus a!w miin- 


ufucture woolen goods. The principal msmu- 
factunng area in Scot land includes the city of 
Glasgow, famed for its shipbuilding, machin - 
ery, and cotton, wool, linen, and jute texille*^. 
Belfast in Northern Ireland also is a center of 
shipbuilding <iitd Itnefl mamifiictUTcs. 

Munurii.L:lurTng industries of Franre one lo¬ 
cated principally in the northern and norih- 
eustern part of the country, where coal and 
iron ore are ut hund. This Industrial district 
extends into Del^um and the Saur Saniit on 
the north .md ea.st and cDimevts with the Ruhr 
Valley in Germimy fn Fmncc, the cities of 
Vateuctennes, Lille, imd Nancy are large cen¬ 
ters of textile inanuructure. The Belgian cities 
devoted to (his industry metude Numur, Litge- 
.Brussels. and Uic port of Antwerp, Ttiesc cen¬ 
ters also are enguged in heavy und light In¬ 
dustry, IncLiiding Iron manufactures, chemkaJs, 
ami food processing. Piiris iv world famous for 
designing and man u fact wring clothing, milli¬ 
nery, and other luxury goexis. Lyon in the 
Rhone Vulky makes silk fabrics- automotive 
ecjuipmcni. and fine suapN 

The Ruhr Vafley (Figure 2 I.R) Is Oer* 
trim's leading Indiistihil area, turgdy because 
of its rich eoiit de}xihlls. Essen, Don m und. and 
Bsxthum lead in heavy industry and ftrmicfJy 
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led ill mitnilions ulanurkiclun!. In Duisburg 
rrtlognc, aod u doicen otliei targe cities of the 
are». light metalan; made. luL'lLjdjng 
tinrdware and fireurmit. iwhcr iwrtTvitiei arc di- 
reeled lawiird weaving of textiles and mami- 
faclure of chemicals, cement, among other 
products Berlin. Munich, and Hamburg are 
fmportuni tor their general industries. In Sit^- 
otiy, a par! of Bust Oenitaiiy. textiles arc e.^- 
tensivcly munufactureJ Its cities include Leip¬ 
zig rainou.s ns n publishing ccnief. ant Dreiden 
important for its porcelain. Silesia, which i$ 
now incorporated within Poland, bus deposits 
of coal, iron, and zinc: Breshiti is the largest 
manutncturiRg center. 

Czcclioslovukiu is lortunatc in having a va¬ 
riety ul' resources, including coal, ,ind tiiis na- 
iion Is imporiuni for muniiiacfujfes ol both 
heavy and lighl metal guKidi. Vienna, .Aus¬ 
tria. and Budapest, Hungary, are large cities 
with some light indusirv. hut they lire still 
bandicsippcd by loss of some political position 
and trade territory in consequence of World 

Wiii jj. 

Sontftfnt Eurt>pe hti^ scatiercti indiiMrbI 
centers, the most imporiani of which is in 
northern Italy with its cities of Miiuiti. Turin, 
and Oenoa. Swiirerhind tends to manufnciure 
articles small m bulk but lartte in vnlue and 
tfemunding much skill in Ihcir usiicjohly. such 
Hs U'ijtchijs And dockf^. The nution has n\> 
utJiifby co^l :>;upplii:s hul priTits fruni 4 ctm- 
5Mtlcrishlg (Icvtrkipivienl of Jsyiif«let;lrk powci. 
Hafcehinii, Spiiin, iind M^rscilft in .sasirfienT 
France line imporiajit uiiinuhtaiiring of 
jKe i^esici-p ^iediEarrunc^^. rhe tormer 

noted for us cotton tc;x tiles, which sup pis 
Spam's net'cls. 

Ttic f.\SS.R. hii'* ntyjJc £ie:ii clTLJfU io in- 
iiuitmlirc jind to c>l.ibli^h mumihtctixnng 
centers. Coni tn itic IXuwiv 4nd 

nciir supply fuel fpt Rik^>i:in fnctCincs 

^V;iicr power has been dc^elfpped on the 
Dnccpcf River Kharkov. Rostov, and St^lm- 
ETiid ore importiint ecniers. of heavy industry; 
Moscow, like moist Idrge ctljcs* Nels numerous 
thunufiictiirci^, including icxiiles^, puhH^hing. 
machiTier}, clothing, jnd food pr^vc^Hiirig Len- 


Ingrid is a leader for s^mmilJs and other woo J- 
working csiabHshinuits. The anthem Uriils, 
W'kJj cojI and much imn ore. in compimy 
'Aiih other mineral^ lifivc important pliints for 
steclp machinery^ mid munilions at Magnito¬ 
gorsk. Sverdlovsk. jukI other centers, ran her 
e:u5t in Siberta^ steel Add chemical plants arc 
locaied at Stalirtsk. Niiva^ibirsk^ and oilier est- 
ies in tiie Kuznetsk Basin. 

Enslarn nnd Southeaiturr^ As in. Japan has 
only tiinited coaJ lie Ids, and tvvri less iron 
ore, buT its minerals ore r^adiiv acce^Sibk for 
nuitiulacturing. Jupan kLids A^ia Id the devel- 
opment heavy industry and liytlToelecrric 
pviuer. Domestic supplies arc supplemented 
by irnpjm of ooat and iron ore. Most of Ja¬ 
pan's petrojeuni b al^ imported. The country 
must buy almost all its i^upply of raw cotton 
abroad, aking with rubber and many other 
materials essentiuf (or a modern manufjctur- 
ing economy. Its industriiiJ base is Lbcielorc 
tnsolEciient to niLiintain Japan ^ gieat fX^ver, 
although the nation is a large exp^irtcf of ctuion 
clodi, tiiyon, s.t1k. cnncjit. and many small 
nuiiiufiiciiired articles The future of mYjnu- 
factunng in Japan js mu cleiiFp bur the country 
ti progressing in borh light mdusiry and heavy 
g<XJds- Shipbuilding has regained its forTiieir 
ImfKirlance, and many tniil^v innking mctalwareN 
opcniic ill capaeiry- 

Tlie Hiasiwisc lix;nllcin <if of Jjipun's 
hiiliisiiriei^ itiid their coiiocniraiion in reluitvely 
fciv cities mjide them bighly vulnerable dur¬ 
ing the Second World Uar Japan's mannfac- 
turmg belt extends eastr-w-est and is concen- 
iraiod along or near ihe eojist Ik tween Tokvo 
and Ihe northern part ol Kyushu Island- Ollier 
cooiilaJ indu^lrtul centerj^ Include Yokoliamii* 
Nagoya, Osakii. Kobe, ^amadi. and ^uga- 
$akL Of large diies only Kyoto inland 

China has lugged in modern indusiriLd de¬ 
velopment and much of Its inaTiulaciurinc is 
m the bamlicrah siage. Currently. China is 
sinvine to mereaw Its manufactures, especially 
in ilie field of hea^y indusuy. Chiitu has large 
coal Ltepovits iind an abundant labor supply 
Shanghai Js a leading city for textiles^ flour 
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milling, and a variety a1 light indiJitrie^, wiiti 
Hjnkow and Tientsin of iinpHisince. 

The iron .tnd ^ccl iJidusiry is most rntportfiiit 
in Manchuria, with suntc product ion near 
Hnnko^^ 

Ffuiia has fnndc some progress toward Ln- 
dusicudi^ation. particulnrly In Ihe manufac- 
lure ol Jute Hi CEilcutta^ coitons b| Bonibay 
und in western Indii^ and iron and in ihe 
noTtheusi, india has arA, j;ome iron ure. and a 
little petroleum upon which lo biis^ her indus¬ 
tries, as well as a large supply of labor. Capi- 
Uih however, is scarce, and the separation of 
India from Faktstaii Jias Incraascd problems 
of indusirializ^ition. For exam pi & ugrk uilu tal 
Weil Fiiki^an has few factories whereas India 
ruJibes tntufHcJenL foodsluHs. 

The Sou them Hemisphere. Tltif^ pari of the 
world has made slow progress m the direction 
of industrial development but cannot supply 
its own needs for coaniiiaeLured giiodi. Coal h 
generally scarce, iilthough iron att and other 
minerals ,ire Abundctni in phices Petroleum 
hits been found in Simih America hut, iiT 
though much exploration for oil Ftclds U under 
way in purls o( Aliicu and Aui&Lrdim commer¬ 
cial producEtnn is not signiftcujfit, Watei power 
is available lor developiiieia rog^naliy^ 

SU WMA fty 

Mafuifaeluiine ii related ro sueh feogtiphic eon^ 
iljiion« rfv ^vailahthty uf raw mate ha b. UevI^lop' 
menl of Uanspimation. and pti-ii.-er to operate 
mar bines, Other Ueior'c include ctipaui fur proc^ 
EPViing raw malcruil!^, rtnbUiing jinides, and mar- 
tciinc thesj whm made, a large ^pjily of de- 
pcraljiblc and able lubor, itod a mjJtcl for guink. 
Nil! ull aspects dI the loeuhoi] nf manii hid ores 
arc rciiddy cxpEi^ined in terms i>S g^isgrophy. be- 
e:m^ Of the preni eamplexiiy ot pn^nt-day in^ 
dusiry, N'ofigcograpbK facie re, such m nnanciaj 
ingennay« \vcu\ iuteresp in invcniioiiK nr govern- 
mentiil encouTAgcmenl rrray bring atHiiU mdu-^iriLit 
“tmwth tti areas whchc fcd^Qphic^ coiuflTicrns 
arc tun highly fjivorahle. 

The kading ^nlerv tif munuiiHiiiie are In^ 
ealed in the fm>rilu:aMefn United ^aio aiul 


Au\rrt-ttiii has small population wjihin a 
large .irca Jind has devoted itself principall) to 
farming and roiuiiiiig, though much industriul 
growth has reoentlv occurred. Food processing, 
meat packing, and smulting of ores ajc under 
WAV lu a UmiteJ extent, and wookii good^ are 
being riiiinufactarcd, Steel is made at Kew- 
castle. New Sourh VValci, lome tooh, vchjctcs^ 
and other manufactures of iron are fabricdtcd, 
New ZcalaitcTs pLams arc chiefly concerned 
with such foods as batter, cheese, and meat, 
though some woolen textifes Eire made, oiid 
xuwmills are btisv, 

■r 

In South Am^nm, in addition to ilic lelining 
of pctrolciiffl and ihe redueiion of minerals, 
there IS inartufaclure of textiles ^md tnati) 
other arricks for Icicrit consumption. These at- 
livities are expanding in many countries, bu; 
only Brazil and Argentina have birge-xcalc 
IIIanuracturing cstablishmcnis. In tlic$c na- 
lioos textiles, clolhing, shi?es. fu mi lure, and 
many olbeT necci^sitie^ uic tuyde. Mem pack- 
Lrtg is very iuip^ulEini *ii Buenos Aires and 
Mo me video in Uruguay. Agriculiurat imple- 
nients and other machines nre also made m 
Buenos Aires. Sio Paulo. lirazeL has ninny 
cotton textile mills, aneJ u rcodem ijtccl plant 
>.s opT-raicd m Volta Redonda. Brazil 


^ulhastetTi Caniid;^, and in nonhwesicrn Euro^ 
peum nations^ the Unued Kingdom. 

Fruaec, Belgium, ind Cicrmunv. Ka^mly grow mg 
newici cettlcrs m A'^ih arc being deveb^ped, espe- 
Etaby 111 J,ipsiji, p^td^of China, India, and the 
viei Uniun. 

Dtiilbw 

MoitufoctLirin^- tram bond mplhodi te inltgrcled 
ihduilfiei 

loCQlicn factor^ aftecfln^ moniiFtiffuring 
K;*w rriLilefiJils 
Power 
Maikeis 
IninsppnttMon 
Capital 
l.ahuf 
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MANUFACTURINO 


GwTMcniEncntal 
World dFitribuH^n 

United Elates aPil Canadsi 

Q U EST1 O N S 

/. What EeO|!raphica1 condimns hsve favored 
(he develcpmenl ot manuraaunng m ytmT Qkf 
or near Vdur home? 

ti 

*, Why does the Pittsburgh distner lead in I he 
mnoufaciure ot iron and Meel? 

J. Explain the ftfcenl Uevwlopnical of maBufftc- 
luifng tUong the Gulf Coaal of TeXii$, 

-ir What gfiograpitieal condiiions account fot the 
cuneem ration al each of ihesc indu^iries und 
where is tbe prioeipal ccntct of ptoduciion! pa* 
per, sugar rcfmiDg,H silk, nav^nl stores,, fertilizer^ 
hour, cotton tctxtiJes. clothing? 

J, AcGOLini for the presence of n great iron ufid 
stee! indii^iy in the vicinity of Chicago. .tlthough 
ihi& area has no supplies ot coking wai or iron 
ore m ibe immediate vieinity. 
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jng belt as it appears in Figure 21-5, prepare a 
brief stiitcment in tvhich yuu annKre the indus- 
Jries uf your neighborhood <jf community m te- 
liition fu other indunities whhlri the LuniU of ihc 
belt 

If ydu live ouiside the American inanufaclur- 
ing heU, prepare d sialemeni in which you show 
the rehiJtuiixhipf between faciuriin of your com- 
muntiy and those wlitun the beh, 

7. Tn densely populiitcd negicms tike Wesiern Eu¬ 
rope* why is indusinal lievdopmenT more profit¬ 
able Than stress upon E^gricidLiutil luTid and skids? 

S£^ Why do many nalmns encourage home manii* 
fuduring even ihough they niight imp^.'irl prod¬ 
ucts more cheaply ihaii their own faiitories am 
make I hem? 
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of ideo-s ncd informs- 
tloa, transporiatjon of man and hi^ posscsiiom. 
ajid development uf rouics :irtd cyrtiers \of 
change of toodi bclwecn people all fticiliiatc 
cconamii: and culiura] pmgiess. Modern rapid 
i^ommtmtcattatt reaches moM pirt^ of ihe e^h 
jttd supplies \bc information needed by gov¬ 
ernments, busrnes.*.TncQp and individuals in or¬ 
der to much decisions of all kinds—poliiiciiK 
economic, military- Eai^e of communkation b 
a sirofiii unifying factor within ;i naiion; it 
(ends to provide bonds of interest bet^veen 
dilTereni nations, and gerierdUy is of great Em- 
|>oiT.inee to hmtiiiiT society, 

Vnlue of Comm uni cation ond Trooiportot^on.* 

Primitive peoples can comlnllnic^^Ee for short 
disitaiKes by means of smoke signals or drums; 
early empires used ninners pr mcvscnger^ who 

* AipcctA of navi^tkon oti [hIuiuJ ifc^ktctwny^ were 
disrUhiMl in Chiip^ lU. 
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went hy ship or nxii? Hnimnls Today man 
hikSi the rallnondt r«:tun vesscL aMlomobile. tele¬ 
graph, tclephonCp t^ble, ciew^ipaper, radio, 
and television. Those qualities which tend to 
develop among peoples as the tcsuli of isola¬ 
tion tepd to disappear when modern radio, 
television, and highway reach ihcnit in this 
country, for eAuiiifUc, "Wmericans” differ m 
liule il Is tiiird to tell from whiU part o! the ni- 
lion an individual comes. This lejvJency to¬ 
ward uni font! ity lini hten one result of e.xteJ- 
lent sptems of commonit^ation, !>) which 
ideas, knowledge, and education have spread 
among fitosi of our ciii^ens. 

People who kti ureas Eaeking eihcjeiii 
tnmiportution muvt praetjoe subsbicjicc farm¬ 
ing .ind cnnvinict for themselves most articles 
they desire, of gti wilhoiii Only a few wealthy 
individiiuis cun afford imported gotids since 
trunsport costs are high? under these dretmt- 
stances only » few items erm he eicpi:>ncd^ and 


4h3 ESSENTIALS Of 


Ulc voltimc of trade Tcmaift^ fiTTi:ilL Improvc^d 
Uansponniion artd lower t-osts make p^js^ibk 
greufer cxchimgc of CQiiimodities. Prixiucei 
and coti^^umcK both g-^in as a re^uft and the 
volume of world trade leads to increLjse. 

Man’s a:in(|ucs^ of space through modem 
communication, mnsportation, and iransnits- 
skm or electfkiil energy ranks among his great¬ 
est ^cliievemenlfi^ The whole economy of the 
modern worJd depends upon iis patterfi of 

Transportation and CT«velapment of 
Trade. Even pr uni live people need sooie 
i ransportaiion and trade The Eskimo requires 
a dog iled to bring imme hh captured seal; 
I he northern forest Indian uses the birthburk 
eunew 111 ^arry his camh of furs to market and 
bring hack a steel trap or some other necessity 
thiit hjs cnvirunnicnt does nos provide. Cara¬ 
van rouies over deserr wastes show the need 
for crossing the broad barrier sepa mtin g two 
productive regions as wcU as for supplying 
needs of die few inhubiiants^ 

The Nuris^nien fearlessly sailed ilic iiurmy 
North Atbmic and settled in Iceland nnd 
CJnccnland nearly a thousand ycLiis: ago. From 
Greentiind iit feust two tripes were made to the 
muinland ol Amencu centuries before die first 
voyage of Columbus. Tlie Polyneshms, ^pdy 
culled Uic '"Vikmgs of Hit Fat-ific/’ early In the 
ChristLm eni left soiUbeu^icm Asia and tx- 
plortd ttie previously unknown Pacinc; they 
discovea'd and popiiliilcd ^atl the island groups 
from Hawaii to New Ztui.inii .md eastward to 
the Marquesas Island^, Tuainotou Archipiclago, 
and Easter tsbnd. 

Tbousiinds of ycitrs ago traders brouglit am¬ 
ber froin ibe Baibc regions to die Mcdderra- 
neun on back* of men and aniitials llirougji 
the passes and routes luLcr fcillow'^J by 
railroads. Scuiiheltv were brought Eir inland by 
North Amcticnn (hdbm. who als-o exchnoget! 
turquot^. coppcT, pipcstofic, jadeitc. and ohdd- 
ian over di^iiEanL-cs up to mites or niore+ 

Growth df Trade. Trade tends to develop be¬ 
tween regions having more products on hnnd 


iransport, transtnis^on. and communication 
facilities. DevdopEnem of transportation and 
Inute is fundamentnl tn the extension of knowl¬ 
edge and advance in standards of living. Natu- 
riil factors affect transportaiion rouies on each 
comment and on the ocean. Tlie location and 
growth of cities for trade and industry, dis¬ 
cussed in a later chapter^ depend to e great de¬ 
gree upon transport utiiin. 


than they can use convcnituily; Lhe growlb i^f 
trade is partloulnriy noiEccabie when surplus 
eommodiliex arc of different kinds. The growth 
of trade is encouraged by these factors: 

1. DitTerencCfi in stage of economic devei- 
opmeni, for exam pie, Great Britain sends man- 
ufaciurcs to Canada and receives foodstuffs 
and raw Jiia tenuis in exdinuge. 

2. niiTcrences in climatic condiiion, such 
as those between the humid mJdjaiitudes and 
tropical lands, subpnlnr regie desert a, and 
Steppes; thus Europe and the United Stales 
buy Eobber^ palm oil, cane sugur^ and spices 
froiii the tropics, which tuke Hour, fish prod¬ 
ucts* and machinery. 

3. Differences in the type or quantity of 
nuiuro] resources: minerals, liniben ±md hsh, 
for e.xumpli:. Thus the United States requires 
ifcji^ whereas France, the United Kingdom, 
Sweden, ,ind Japon need petroleum. 

4. Regiems may i^pcciahze m different com¬ 
modities wlikh arc shipped as imirket de¬ 
mands require: lliis acctJUJits (or part of lhe 
trade In ilic most-used route in the world, the 
Norib \fcluntic betHcen North. America uuid 
Europe, 

Trade th« United Stales. A large part of 
the impoflii re^^ching the United Stutes are 
lAiipical commodities: rubber, cotlce* tea, 
cune sugLij, jute, hemp, coconul and palm oiL 
bananas, cacuo, and spices. From colder le¬ 
gions come paper pulp, lish. furs, and somc 
aniniu) fals, LfjougJs llidr v.ilue U much !c^ 
than ihiit of products frurn the tropic*. Mineral 
importi include tin and several metah used in 
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flltoy Steels, ft on) Europe coinc ccrliiin man- 
ulactLired like wiiiches. bicycles, cloth¬ 

ing, jeweir), and art objects, winch difTer from 
our miinufiictareil ^pcciallie^ or are prclcrred 
to rhe home product 

Formcrlj Europe exchanged its manufuc- 
lures for the muiciiul and food^iuJls of the 
tint ted State? and other coiimries (css ad- 
i^unced Industnallv. but incrcasini: indtistriat!- 
/oarion outskfe Europe ha$ made it diHicnlt fee 
European n a lions to se ll enough manu- 
fnetun^ and thus buy needed food and ru\^ 
inatenah. In Latin America and s^surheabtem 
Asm die iradc with the Uniicd Stales may dc- 
pend upon differences m climaie nr—as in ihe 
Insuncc ol Areesiiiu—upon degree of indus- 
irializatinn. Our trade with othcf nations may 
be linked lo their possession of needed miner- 
al^ as. Chile wiih jis nltratei and copper. 

Ynipor1dnc« *f femign Trade T^e valut of 

a country's foreign trade depends largely upem 
[tb sclf-sufEciencv- Large coLintrses ubuytly can 
supply more of Ihcit own needs than sitniH 
countries. Some small nalions, like Switzer- 
landt have more foreign trade per pcnT*>n ilinn 
a counify [he size of France, wiinc diversity 
of resources (5 grcal. In lOt^l vullie^ Eurfi|?e^s 
foreign trade exceeds that of all the rt^t of 
the world, biii in part ihis rcftccis the smsdl 
liize of naEion^ cm that continent and its namcr- 
ous intern a Lionai Ixjundary lines. v\ hni might 
be regurded donie^tic trade on contfuents 
where eouniricsi arc larger bceotnes foreign 
trade in £in'ope. flomcsiic trede of the United 
Stutes is utx^ut cjeIiI timeb^ out foreign Trade, a 
propofLon ihui indjcaics the degree of self- 
sufBciencv. Ttiis is based upon ihe large size of 
tile counEry and ihc great diverbiEV of raw nia^ 
tciials and labor .iviililahlc witbin Us hounda- 
rie.s, .IS well as its high living siundards 

It b difficult or impo^^hle to securt suitistlcs 


on foreign tmde frorn all countries. Hence ihe 
value of this Ir^du h imcertiim. but it consider¬ 
ably exceeds I0t> billion dolbrs annually. The 
value of Foreign iradc of the United StuUJS h 
between 25 and 311 billion dollars q ycjX- 
The am aunt of fravk h greatl y ulfecied by 
the economic level atlained by difTerent peo¬ 
ples. Asia conOiins over nnc-half the populu- 
tion cf the earth, but because its ntilllons of 
people live in relatively undeveloped econo¬ 
mics. I heir purchasing power per capita is 
lower Efitin ihaT oI other paru^ of the world 
In contrast, volume of trade per mhabitant of 
Western European naiions h large because 
that area is highly indusirializcd and its stands 
ards of living are high. 1 hi,s nrstilts in large iin- 
pons ot foodstuffs, raw materials, and fuels, as 
wcil as export of valuable manuftictured ani- 
dcs. 

Faeiori CDrricting Unfavoi^oble tala nee of 
Trode. Mi^sl Euiopeuii countries hnve an un¬ 
favorable baldnce of Erikde^ i.c., tfic value of 
their imp Jits exceeds that of llteir exports. 
Soiuetimcs this represents purchases made 
from proceeds of inlernatintiu! nr private loans 
and nElier fprmfi of eredil but certain '‘mvisi- 
bk" factors opcnilc to m^veci Ihc unfavorable 
balance of Hade The mure impiiani of these 
are (11 intern si on foreign invcsitnienis^ 
(2) profits from ocean shipping. (3) insur- 
afic^. l4) niyeJtiC^ and comniis^ions, 
(5) money spent by tourists, which antoimis 
10 over a billion dollitrs a year by ihe United 
Stale? in Europe utojic, aioiicy sent back 
to lire lioinelaiid hy emigrants and temporary 
wage earners abroad Gcncc.illy in (Teaceiimc 
incomer from ihtse and oibei sources lia> pro- 
vided Ehc means with which nation^ like the 
United Kingdom paid for imports and actumu- 
fated capiUil. 


TRANSPORTATION IWETHODS AMD ROUTES 

Many nicihods of Transportaiton have been steamships, railrOtul^^ mnlnrhoftt-^* automobiles 
uiili^ed during die course of economic deveb and iruck^. ,ind abcfiifi have been used “^uc- 
iipmcnt. Man? pock animals, canoes and row- eessjvely for transipurt. All are viift used in 
boats, ?[eds, carts, wagons, sailing vessels, some pans of the world. Modem ntcan^i of 
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tnjii!^poitation have ^nurmuiisly speeded the 
cxchimge of iX>rnmoditin and broadly cx- 
Ielided the fidd of trade. Power miujhinery has 
muJtiplied mmy Times the work thyt cun be 
done in y gj^xn period. 

Tn the past iransportation mutes huve been 
either across the eunh's surtoce or oceans 
and other walerttuys Uryvershig both Und 
iind sea; transportutiorT^ in olhei wordi. was 
*‘liind-batind” ctt *’water-bt)uod'' or hoih tFig- 
ure 22-3). No^v ain^ays follow mdilTeientty 
routes over bad or water bodies: except for 
weather conditions and the higlicst moiijitain 
ranges, lijcy are Furgoly independent ot the 
fiicts oi tciTCStriul geography. 

WaTitr Transportation!. Any body of water, 
and e^pccblly the exerts m attraction for 
mnriT who early desetoped some mean.s of wa¬ 
ter trunspjft^ HoaC$ been bn ill of due.- 
out logs, birchburk. hides stretched on frame- 
work^ "bits of hoard sewed logcUicf, buntlles of 
rccd^p inflated skim n! uniniulSp and othcf mu- 


ledals. Some priniLTivc men LiUuined gte'di 
5ktll in boitt construction and built scjjwonhy 
cruft in w hich they completed voytigesof ihou- 
sands of miles. Modern bouis are commonly 
built o( rnftiil pbijes, rfteted or weided U>- 
gethet. barges have been made of such un* 
likely matcriais tejnrorced concrete. 

In the Pacific Ocean the Polyne,'iiati!>, who 
inhabited i^ibirds from Hawaii to New Zea¬ 
land, attached omriggKrs to canoes or fastened 
two canoes togeiher lo make craft propelled 
by sails of maititig. Tliey siiMcd thek crafl on 
long voyages, ^uch as from Tahiti lo H^iw-aik 
2,400 miles (Figure 22-1). 

In the Med i terraneun m^vigaiion devefoped 
curly, hut sailors runely tried voyages in win¬ 
ter when storms might be vjoleni. Indeed 
mmy ship carrying goods between Egypt 
Greece W'i»u1d creep along the coast from bead- 
bud lo bead land raihCr Than venture out ul 
sight of kmd .ind lukc >^11011 routes directly 
across tlie ^a. Ouri^ well m suib hung from 
a single fnasl, were ui^ed for pciwcr. Early 


f i^ntf 12*1 Oiiiri}(^ef rii/rcir, it rrhlivrly frmr^tihre rype oj wuuf ifmsp<^r{ii- 
m Miff vff kre cofiur of WrtH wU. Thr kfum-n 

i^iamf/nd Hntd appeari m f/u" datanic^ {Ffiamf^raph mwJ fjy pemthAi^jn «i/ 
ihf Nawiiti p'mtiffi BHrruu.y 
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boats lacked a keel and could not beai .t^ainsl 
contrary winds. NnvigiiEoni also lacked the 
compass, 

Rtyutei for sinUng .Wi;pj. Inercased kno^^l- 
edge or njiviguiion and ifTtprovemcni in siiiiling 
ships made |KTssiblc Ihc voyngifs of diwovery 
of CoUinihuAp ViLscxi da Gamar MageUati^ 
Ci^ok, nnd other nitvigaiors. Mcrchiinb folloss- 
mg ihc c-Splorers soon found the routes on 
which favorable winds would carry them to 
I heir cic^tinaljort. Indeed, sailing routes were 
liirgely dctcnnincd by u.mds Strips ftnni Eu¬ 
rope bound for India followed ihe northeast 
I Tildes w?ll westw-urd toward BraziK then bent 
svsuihwjiird across ihc etjuutof* and contiirued 
5iOuth with The soulhcasT trades abeam. Tlic 
westerlies then were picked upp taking the boat 
mround Africu mio [he Indian Ocean, where 
Lheir urrivuJ was timed to coincide with tiie 
summer monsoon, which would blow north- 
eastwiird to Itidin. Tlic retum wasf tnade after 
ihc noElherly winter mnnsoun was estuMished. 
and afier reaching Souih Afficsi^ the Hsuthcast 
trades were used to the et|uator. Then because 
of difficulty in lacking against northeast trades, 
the boats usuifllv steered north inlo the mtd- 
Ai Ian tic lo iho %ve?iteflieSp wiiicU blew ihem to 
the home pttrt. By followang F^voi-able winds u 
ship traveled a longer disiiinee but saikd to its 
destinatinn mote quickly ihan by aueiti]>{ing to 
beat against cxmtrury wind^. 

Sienfnship ruinffs. After litCiun replaced 
SciiL i[ l>ccame possible 10 follow rhe shorfesl 
distance between ports wiiboui regard to fa¬ 
vorable or unfavorable winds Aisjiougli tK-ean 
^1 can I ship routes depend primarily cm Uk 
’shortest path be I ween icrmiluils, it is necc^iary 
to consider oihcr factors currents* tides, 
winds, lloaling ice. Fogp pnevalcnct of slorms, 
character of coast lines, distributirn oi popu* 
lation. and availubk producis tor shipment. 
Other things being equah a steamship follows 
a greatHr'ircle route between ports tFigure 
1-21, 

The ocean jv\n^ countries Ituving sea- 
coiists .mil formv li free highway ojxm to 
everyeme Seaports need TOmc improveiTK'nis. 
such us whorve^H fuel docks* wurehouscs, 


break waters, dredgings lighihoufieijii and ollter 
facllitieiv. but their cost is small compared 
with that of building a highw^ay or railroad 
equal in lengtli lo un ocean route. The Great 
Lilies, a superb inLund water route* are Uie 
enclosed seas In lheir numerous advantages 
for shipping. Opcr*iiing cost of ships per t<m- 
mile for freight shipments is much lower than 
for any lype of Ijuid transport—a prime ad- 
Viintage to thuse who can use water transpcir- 
laiion. For bulky commodities, rivers (Figure 
22-2 ) and canals arc occclIcnL means of trans¬ 
port, but service is slow; htnee raUrouds or 
motor trucks preferred for shipments re¬ 
quiring speedy ddivery. 

Oi rtJii irudr V'arious faciar^ dc- 

termbe (oca I inns of ocean mutes, w^hidt jre 
not filled like niilroads; steamship routes may 
be changed from time to time with liitlc difli- 
cuhy if O’serc need for a dlilercnt routtv The 
general conditions IhiU govern the routmg of 
ocean Trade jneiutJe: 

t. Distance that musi be traversed trt or¬ 
der Ui reach the desired destination 

2. .Amoiint of freight avaiJabte fot cargo. 

3. Location o1 luchng and supply stations 
on tile route. 

4. In tiie case ot sailing vessels, prcviiiling 

vvifiiis that uiusi Hl* taken Into account Vow'^ 
with sicLim and msHorsbip, the most ifirect 
practical mute is followed, though cur^ 

rents and iht prcvatcncc vi tloiUifig ice m+ry 
cause some divergence from the fihortesl 
roiiie. 

The North Aitoitiic Is the mo.sl Uiiied route 
tor i>ceiui iraJJic; H connects the ecntrul portion 
Qi Ehe c^iem North Ainerkan ■seaboard with 
Wcslem Europe (Figure 22-3 L Thus;? popu- 
loti!^ teginnv Dfe liighH productive oi freight; 
^omc iif the wurld's greatest scafKirts are ter- 
m'lTial^ of this route. The North Albnlic sea 
lane brunches on its? ciistcm end into the Wed- 
kerrancan. imd ii also has a branch leading to 
Ihe Baltic A few sfupx go lo the Fui North 
p;pit Noitifc Cape, ticuding for itic Arctic pt^rtii 
of Europe. Art import uni branch opefuies be¬ 
tween euiiurn North America jnd Meiiiitrru- 

neuii porta, 


22-2 A string of &<impvflttig huiky mdaxrnaS raw 

iTiiitfnith tjn fhr OhiQ River Y'Atf Aite^heny f*luiemi nphitd uppems b^ycfttl 
the rivi^r. {!*hoi&$riiph^ rour^ffjy of ihi Ohio Deieioptnirii miJ Publkiiy 
Commisstm.} 


The McdUrrrafieuf^ttidiim Ocean foule to 
A>ia is iui imporUml traflic lyjve. in England it 
hits hoiin L-altctl the " highway tif empire^’ 

Pt one time it P priJiL-ippJ link trdnnoLting 
Britain and its colon euT possessions. The mute 
leads ffcfn Western Europe through The Med-^ 
iterraneun Sea, Suex Canal Kcd Sea, and Ict- 
dian Ocean to souEheastern Asia und Austra¬ 
lia. 

The huddiftg of the ^uct Cunal shortened 
ihe jttiirne) from England U* tndb hy ahouE 
4^5(K) miles, (n 1955 about 1 18 Tnillion tonsot 
shipping were carraed through The Saeir Canal 
About iwu-Thtrds of this Total was petroteam 
ajid Its products rrcin the Persian Gulf regitin 
for Western Eutofic- 

TIk‘ South A frirau route from Euiope ser^res 
porT^ ol and southern Africa and con- 

linucs on to Australia and i^ew iSealond. For¬ 
merly this W'ps aJso ihe muin roule to Asla^ 
and it ?itih fDlluwed by som^ fc^‘ remain¬ 
ing selling ships *ind frcEghteni jl them mvn- 
L'fi wish lo avoid piiymeni of cajnsU totfs \xi 
Suez.. 

The fouEc from Europe to Sauih Anwru-a 
is iiTipcirtani for shipments ol freiglu; It lajrm 
port^ on ihe east eoa-ii of Siitirh Aniciica. 
though a few yhipy cunllnuo to use ihe Strait 


of VJagjellan to reach rhe west coast or eon- 
linur on iheip wny to .Au^.trnJ^^, Sfiihng ve&sel> 
find It easier to round Cape Horn than to use 
the strait^ where there is Mule sea nxmi: fur-' 
thermoTc. They can majieuvcr bctlcLr Lit ihe 
open sea because Uiey nuuit sail Into die ^mut¬ 
ing fortkii’’ in ihese latitudes. 

The Ppnuim Cnnat roure connects the 
cm and Gulf Coaist [JOrL^ of rhe United Slate?* 
wirh the we^t coa^ti of both Nonh and South 
America. Ships also use this route between 
Eiircjpc and wessern Aiiieritan poii.s. Some 
ships moving from Europe imcJ frpin die ext¬ 
ern United Stales tfaverNe iht cariuil mule on 
ihcu- woy lo itie Orient nnd .AuirruMu The 
Fanania CantiJ is of highest strategic impor¬ 
tance lo the United Slates bur iis conimefciLil 
irsefulncs^ in shortening the route between cur 
castera and western euji^ts should noi be over¬ 
looked. Construction of the :>uez and rhe Pan¬ 
ama Canals was responsEhle for shorrening iind 
realigning older t.ii:eaji trade routes. 

The Xifrfh Fin ffit' niutc connect^ wesieiT 
Nordi AmersLa whh eastern Asia The slinrtesl 
way If to follow (he grriii-ciide foute^ which 
lie*^ towurd the ntiiili near the Aleut tun Tv 
lands. Pitssenguf liners to the Orient nomalty 
Uhc A route lhaz diverges from a direct 
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course bciw^t) icrminds to break their vt>y- 
agc el Honoitilu, u natural ntid-ocean <;roa.v 
rouds. 

Another route in the Pacific extends from 
the wciiterti cou'vt of the United Slates anti 
Canada to AuMralia and New Zealiind. 
Ships feltowing this n*ute alM' maj gi» b> way 
of Honolulu and may 'jlop .it Suvn in Fiji and 
at Pago Pago in Samoa. A few ships use n 
mate from eastern Asm houird either south* 
ward to Austrulia or eastward lo South Amer¬ 


ica, hut trade in this pari Of the world is smatt 
and passengers .tie (cw. In genernl, Pneiftc 
Ocean routes are much less important than 
Attannc routes. Some of the shores of the Pii- 
eifte urc thinly popuhtted. Further, AsIuim; 
peoples tlioujd* fliinierous do tMti hiive the itigh 
putehisslng power wliidt Increases trade uud 
shipping, 

Kueiitt^, refttiir, ntut tupph tiutiom for ships 
are sOTnelintes esiuhlisheil at strategic kKulitnis 
on istisnds or cm the mninlAnd when coast ul 
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figure 12-^ Whi^t^ tmi 4md 
maet. /firiYillrj: urt required to humiir fhe 

shiptiienjn api't'diiw /iii iidit lYfU', the^ loiAiluxg '^wrd 
ean uccoinfftoilme »M/Ju/n curx rif tidr'i'vitifr. 

i i^h^togmphi iff fht Wfr/idL and KV'ii- 

are placed appoixlmaLcIv on coujrses «f 
ocean IrnJc rimtcs (Figure 22-4). Sonie{imcs 
ih^isc in^iiillaiionti $ctvc a dual purpose as na¬ 
val and air bases Aden, G^ralLix^ Mall a, 
Foil Said, Mauritius^ (he Faiklaiad, A^res, 
V'irjiin lands* and Puma Arenas (xMagaU 
lunes> art impnrtanl service pointy for <>ccan 
1 hipping^ and of thesie are fortificd. 

Figure J2-5 Tanker i;i ffjou.uuuii of hun^ 
dfeUwciiiht torn, f956. Joint woriil ioii^HF tnn^ 
ri/tgr^ 40J 79. WO uttn. i front World AfnianiH , 
I9S7, f. 

UniL«d Hinsd«n 
UnrlBUStam 

rv^TWffjr 
LlUnl 
PfMnri 

JEdi^ 

NtftmfiMnda 
Japtrr 


Merchant Marines. Ships arc «conoTnic:il cai- 
rieri, "nsc ocean right irf way is free. Since 
ocean shipnicnts cosi less per lon*nii[t of 
frcichr. Tiiies are lower than riiilroad I'rcifthl, 
hence large quantities Of goott* arc carried by 
coastwise vesseU, Legally in the United Staiei, 
coastwise shipping includes (tuIIic between .til 
ports under our flag; trartic to :md from Ha¬ 
waii. .■\lnika. Puerto Rico, and the mainland 
is called coarniijf. By law only Unitetl Stales 
ship can engage in this trade. Many oMier 
countries liave similar legislation. 

Three principal types of ocean curriers are 
in use, liners, tramp stcamcr>. and specialty 
ship like tankers, onf curriers, or refrigerator 

/_j‘nen follow recogniied routes, njove on 
regular schedules between designated ports. 
-jiuJ frequently coinbine Ireighi with piisscnger 
traihe and mail shipments Their freight usu¬ 
ally consists of shipnienti of reiatively valua¬ 
ble products of vmall hulk and ’clean" to han¬ 
dle. Liners would not UAually take on cargo 
triude up of sTrtmg-smelling substances like 
copra, dirty materia Is like coal, oi bulk ship 
merits like wheal. Sotiic lujiuty liners carry 
little freight and specialise on ’ijici'd und pas- 
sengei service; tiiis lype ol vessel generally i> 
found on Ihe Europe-Vonh .America run. 
Some liners, on tbc other hand, are esscniinlly 
freighters sailing on schedule find carrying pas¬ 
sengers ns a side issue. On the whole, how¬ 
ever. it is rhe sniull. dirty, and unsjTcctucular 
treightcT that handles the iitiijor part of ilie 
woilds freight shipments, 

Tnurtp rretiwierr folioU' any oceiiit route 
und miive ut ,iriy speed, since they ute not 
bound by thlpping achedules. They anunge 
10 ^ from port to port, picking up cargo und 
diacllurging goods according to fhc Ireighl ihut 
ntiiy be. avuiinble at the time. They carry much 
(possibly nnc-aixih] of the worlds" oeciUi 
freight. Some truhip vessels rarely visii their 
home ports; some jiniy return to hoitii' port on 
tile avemge about every llitec to five yeurs. 

Atriong xprruiky hoKiv, (he tanker has a 
strutEgic poi.itioit (Figure 22-5 f. I ankers spe- 
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cblize in rransporlnlion cf petmtcum (Fig- 
lire 22"A) iUid Us producis. TKcse probably 
supply the most tosnage of wny of the world^s 
cointnoditles Sometimes taakers ate tised to 
t'jrry vegetable dilSp tJiis can be tlone saeecss- 
fully if the holds mt stenm-ekaned prupcily. 
Large tankers art being built to transport up 
to rn(l*tXX> barrels of oiL 1>o-thirtls of the 
freight through the Suez Canul eonsi^t^ ot pe- 
tioleuiij and Us products. 

The L'urri^r is espccinily impojtant on 
the Great Lakes bin U h also sipiifEcant in 
CKDcim shipping. Ore carriers operate on rcgulur 
mutts* Iran sporting iron arc fmm Diik. north¬ 
ern Spain* northern Swctlen. or Algeria to con¬ 
suming rnorkets. They carry caaL pho?- 
piioEc fock. and oThec heavy ^ bulky comniDdi- 
ties. Combimtion ore ;ind bulk oil carriers are 
bein»i built For cxiinipk. such a vessef might 
trimspnr! ]t<m ore from Labrador to Fiiiladcl- 
phia in summer* und petroleum from Vene- 
iutfn to Europe in winter. Such coJttintLOus ujiC 
di^ribuTes the overhead expense of operathms 
ovtr an cTitirv ycaf in^itfiitJ of iiiiujiitr vfa* 
son onl)', 

Rcfrij^ctativ iJifps are used principally t(v 


ernry mca( .lud bamtu*. Tiiey uften tarry 
pil^^^^ngF^> ai itcll .md may run on rt’iiubr 
schedules .is [inets. Other specialty vesseU in^ 
dude tattle boat*, cable layers, whaling thips, 
and iccbrenkcrs. 

A1 though the Second World Vvnr caused 
great dc^Uiuiioii of occ:ti] shipping, by die 
middle of the lt>50j these losses had been 
largely replaced. The is-orld*^ gross tonnage is 
about ytJ niiUion, of which the L'nitcd Stales 
owns 30 per cent. The British Com mo n wealth, 
despite wartime losses, is second with 19 mil' 
lion, about *J0 per cent being registered in 
Great liritain iind ihc remainder distributed 
iLEiiong other mciubers of the Commonwealih. 


Fij^tirf 22^7 Merchanf jhipping f/ieis hi rntlliam 
af j?WJf forti. /i'Jd. rojiit world wniuiar W.H'W,- 
OOi) lOM. \Frtifn (Vorfii iliritfrdCi /P,i7, p. i 
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Tlie leading njitinns^ of th€ \i orld in occiin 
shipping, besides Great Britnin and the Uniad 
States, are lapun, Norwiiy, Germany, lioJy. 
France, the Ncihcrlajtds. Greece. Swedtn, 
Spain, the Soviet Union. Demiiark, Liberia, 
dm! Pamma; cath operate? over one ndllktit 

lAND TRANSPOttTAIiON 

Land routes ^cek the shortes^i and easiest path 
connctriing two points, although poHtical con- 
siderauons. siibdivij^iOas of land, certain relief 
fciitures;. udJ LinuKiuil sources o[ freighl may 
c^iusc divergence from the mou diroc] course. 
Mountains or hilh, swamps, takes, wide rivers, 
and inlets of the sea are physicii] halrierv Iha! 
<dlcn deflect hind routes. De>env uod other un¬ 
peopled regions are avoided when possible, 
since little or no freiglit b uniiciputed in iho^ 
areas. Generally there, is close eorrclalion be¬ 
tween dense nciwiirks of raOwuys or Jiighwujs 
and the Jeuihy of populations 

Miin himscll was the first burden bearer, 
and Ite h vtill used for Ihi'i piirpoHc in tropical 
Africa, Htw Guinea, and n fet^ otitcr remote 
places. Pack animnh. The dog, horse, camel, 
yuk, llama, ^inil othen^n were domcfiiicated 
relmivct)' early m man s history: they are still 
in use in some ituiurUaihii. deserts, and Other 
little'dcvclof^d regions. CanucK, raJt^. and 

Ffeure 22-^ t rhzcicSi ifrnivn frv iwfW 

inuvc ari4 Wfwiinrcir in wnt*tr 

77 flrf.r at ifu inp<htn rAc 

n'ds^n nifiy Jifvri in pans of NrA¥ 
\frxkyM Arizona fi^tuy. 



ennss Tons of shipping {'Rgurc 22-7), The ra~ 
tnl number of vessels owmed larger tlian t.OOO 
tons Imrden is nearly 15J)I]<>. The ships 
operated under Liberian and Pananuiuian flags 
arc mainly tankers (Figure 22-5 ^ which use 
this fcgUiry to reduce loxti and operaring co^t$. 


other txiats were buil! for use on stfcums, Jit- 
krention of the wiiccl and the iroruparative ease 
uith which goods can be tt^m^TWiied by 
wheeled vehicles □ signifleant advance in 
Iranvporration {Figure 22-H). Use of the wind 
for propelling boats on both the ticean and in¬ 
land waters ako helped greatly. The invention 
of the mrcc nab combustion engine und its ap¬ 
plication to Lnmsport hEts been of tremendous 
inrpoftonce to trade and travel in our lime.. 

Explorers and early seuferv in a region usu¬ 
ally plan foot Lind horse tmibi later these are 
loHowed hy the constmclion of roads to ac^ 
commodate wheeled vehicles. Jf commercial 
development of the region proceeds and jwpu- 
btion increa.^ itccordingJy\ rh^ highways ire 
improved for tise by automoiive c<iuipmeiiu 
Of railroads are built. The degree of improve- 
tnent am] surfacing of the roads will depend 
upon fsuch factors IIS physical fciLitrcs of the 
|andscrL}>e, sta^^ of human progress in tlio 
arcan amount o^ traffic, and Etyaiiable funds. 

The Onited States. nusst European 

natiom^p and sonic reckins oq other confinents 
are well supplied wdli railroads and highways 
(Figure 22-l3>. Qmtpleie systems of truiii^ 
[lortiuiCFU permit wide dJi^iribution of 
tupid exeban^ <if Ideas^ and conseq^uent bigti 
<landacdv td Jibing—at Ica^t during periods of 
|>eace and non interference whlh Trade by gov¬ 
ernments. 

Highways. Until man liisgjin to use road^^ ex¬ 
change of cornnitxiitks and ideas vEry 
slow. TIighwdys arc Imponanl fauujjs in ibe 
advance of civilir^tion and in ilie vptead of 
culture ihroughoui the wus td. 

Most imdh were huili to ^wc local needs 
For Liatispinmiim. uhltough some mad^ tuday 
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may be liundredii or even of mites 

in length. Earlj roailv gL"neTsilJ} joined farm 
and market, con nee ling bc^iporlv uith iheif 
h inter lands, or semng a^i portagt^ het'Aeen 

mivi^abk ^ atcjfway^^ Li^nger mads were huilr 
bet^^n greai ciiies. like die Tokyo to Kyoto 
hiEliway in old Japan oi early lughvvays con- 
Eiecttnii uiiL'icnl cuipiial cities ot niedievjxl Eu¬ 
rope, Tlic old 'silk road ‘ from China to the 
Mc£iitctr:tMan wn^ u cum van ronitr on which 
onlv lujoiry sootl? cnuJcl hear I he of 

[nmspoit. Sonic roads were developed to aid 
the growth of pioneer s^tdements, including 
Itie Cumberlimd Road across ihc Appalachian 
harrier to the Ohio River country, and Die 
Wilderness Road down the Creiii Valky oI 
S 'irginm Eh rough the Cumbcrlund Gap lo I he 
Blue Or^ass region of Kentucky and the Ohio 
River. Tliesc and other ronies were foUnwed 


by thousands of seiilcr^ dtiring eurly days of 
expanding settlenicnl tn Hie United States. 

Other fiinioas American highway rouie^. hi- 
cludc I he Santa Fe TraiL O vci liind J i^ii to 
C alifornia, and Oregon Traili these were used 
by settlers and trsidcrs Umg before iranRcomi- 
nental ruilroad^^ were hidlt (FIcute 22-Vli. The 
famous Natchez Ttace was an overhmet route 
bv whkh wlio had taken llieir goods 

down tlie M ppi on lUittN:>ats could rctum 
to Ohio hy u mute northwitrd unJ eastward 
from Natchez through NaNh\ ilk u» Citidnaaii 
and Pilt$hurgh. Zane's Trace connected im- 
portant eurly settle mentis in soulheasrcm Ohio. 
The CltbhEsIm Trail, extending from the Gulf 
Coa?.i of Texas through Oklahoma. Kiinsat^. 
nnd Nebraska, was an unporEanl caidc trail 
during iniLltlie years ol the nineteciith cemuni = 
On the West Coust. El Caminu Rc;iJ (ilic 


F^j^urr >1^ t/iured Aliv/el. iw//i ifmh ntufry luftd 

/, BiiUtm 2, rtiiih\ J SuMitnr- 

hinm Ci^rridifr. i^raddm i Furh&i R^tud, 6. U i/i/rrjir-tT 

7. CnrTtherhind RiK^SiiiiGintf R<^hL JVufrfrcr 7>uo^, P, CAi^/t^d/fr Jrfli/, 
/y. On-JC^N frffd. N. CtiUf^trum T/wd, 12. Spaimit Trtuf, 13, Simin /"e Tf<a7. 
fa: lormtia dtt Ef CfUium/ Hvid. 

























Figure 22-10 A rnfii<r of luperhighwap tn tii€ hiVirt of JawfI^ilv^n Lmj 
4/f^itjy^ iwU improve rra/^r I'MiAitwnv m a Jcfnely ^eithd o/tfa, 

iPhotc^g/^ph- i-onrl^sy‘ of th Lo-s Ctmnfy €'htmher of ComfUirrer.} 


Icing's highway 1 was a trail connecting ihe 21 
CalitontiJ 

Tht: pat<^rn of roads ojs IE appciirs on 
is often rdultrJ to phynicul featurt^ cP the 
terrain la fh\m regiETn?»i. roads niirnujlly fql- 
kiiA ^irnigln lines, espccialiy m tlitM parts of 
the United Staler and Canada where l.md was 
^lihkllAadcd on a cheekertHKvni sy stem based 
on niendkm^v und pLirallds. Jn steep hilly re¬ 
gions, roiidfi Wind in adaps to ihc 

iiills. In swampy ianil high w ay £ seek higher 
groujud and the dlvidc^i Lbit separate waia 
bodiei. IXr^en road:^ may connect watering 
pTaco, scttleniiTnis, jnd ranches, Mnunlain 
highways idten eoiivcr^ rtt eiihcr end of a 
piixa, and ihty t^nd to follow viilleyi if passi¬ 
ble. 

Some highways urt huilT pTiiuunly for mih- 
lary or other siriiEcgic purposes, ro tench fron¬ 
tier boundurteB or unae uutlying parts of a no- 
tino Siichi a rojJ extended from Leningrad 
and Moscow in;rO!iii Siberia (o Ebe Paptk -ind 
wu'^ used by in Winict -ind wheeled vehi¬ 
cle* in sumniet During the Second World War 
Efie Alaska Highway was bntli from Daws^Tn 
Creek. Britisfi Colijnih'Ea, lu 4la$ka. Another 
strategic highw^iy was the '"Burma Road"' from 


Burma into China’ this deicriottttcU rupidly 
after liie wyjr, 

Psivifig roaJii helps spe4?d iraveh lowers C4>sts 
of carriage, and decieiixc^ danger of interfer¬ 
ence by had weather conditions. The Ramans 
huili p;ued mifitary rondfj that bo end rheir cm- 
pi re [ogeiltcr* bur ihese roads also served lo 
promote exchange of nicrcftundL^e between 
outlying pnrtx of Uie realm und the capild 
cny. Lndiarni in the iiiountaia:^ of Peru buiU 
pitveii loudx upon which hXi\ Irsiveldr^ ^ind 
Jlamu cutavans Wfcre ithlc to reiich di*>iijni 
pari?! of tJic Imran empirt; these roads, like 
those of Rome, conttibuted greatly to unite 
the political Uiv]i»ions of the natioii. 

Highway Tran spun in th^ UnBed Slates. 
The lie veil jptnctit oi highways^ is genenilty re- 
tilted to the degree of indu^tri:diz;aEiou ,md 
densiiy of piipubtjon ol u nation. The Unitt^l 
Mutes hn% more paved higliway^ Ilian .my 
other cisuntry y Figure 22-10 ^ more than 
?.^U,<XK^ uiiles. Road6 in the Lmited States to¬ 
tal over J million miles in length—sibout :i 
mile of road for each ^uare mile of urea— 
bnt three-fourths of this mileage cim^isis of gjir’ 
paved rural rnuds, used lor Ilicu! ttalfic. 
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Trimk line high'»vay&, dl paved and controlled 
by LUc FederaJ jovtirnmcnu total over 90.(100 
rnilc^; highways con trolled by state gavi?rn- 
ment-s toial about 600.(1 W rtitles, 

Highwoy Transport Abroad. Eu¬ 

rope has u close and intiicatc network of 
touds. many of which are paved The U S S.R 
Is second to the United States m its total road 
mileage, hipan has a dense network of r<wdii. 
hut most parts of Asia me not well sened by 
Highways, and extension of the paved mads 
is desrrabic. There are few roads in the tropi¬ 
cal parts of Africa or South America; there, 
river irLinsporiation may take thn pbcc of 
land mules (FiEure 22-11). in a few places 
in the iropic 5 , however, short rail lines and 
highway^k ire vital transpt?nation; this ts title 
at nmny points near the coast of Africa 
where rivers from the ifiitritif ure irilermptcd 
by falls ur rapids as they plnngc over the edge 
of die ccniral African plateau before reaching 
the sen„ 

Highways are being extended in Mexico and 
^vcral South American otmiitries, where they 
help ill tract tuurists us well as ’^rve the needs 
o( kical resident's. The Pan-.Ame t lean High¬ 
way, when completcUi togellier with its am- 
necTions. will permit atitomobile from 

the United States to all die Latin'American 
coiiTitnes- Tlie populmed parts of Canada, 
\usirLiliii, and New Zealand are generally 
well 'Supplied with mads. 

Motor Transporfafion. Vast expimSLon in ihc 
use oj automotive equipment since stim- 

ulaled the paving of roads and itiS'cntton of 
machines by which paving can he done more 
qiiickiv and cheaply ihan by hnnd methods 
once widely uved. Motorcox?, irucks. and 
busses represent u modem dcvclopmeni of 
transportation, but ihcir dheient Is^ mi 
pKsiblc iiTilev> ihc principt routes of travel 
hove been paved. There are over 56 million 
auiomotivc vehicles licensed to opcraie in die 
Unued Slates. Our coantry owns Eiearl) 74 per 
ceni of the w-orid's nutomobfles. bd per cent of 
rhe imck^^ and uhoui the same pcrccniage of 



22-tf Trm\;nirkitkfn of 
Hi fhv iropivt IV ihffitHti iiit4 rxpi-mivtr. Hrn 
muhfrji^iuty hgx hffre Aern iHfiicmhU'4 arid tnfldt 
tmif a rif/p far \ht/mirn$ dawiinfTrani. Camparr 
ikts muitiir iyp4rtaiKms m tnuHamnU* 

iLK shomi m Figures 11-7 tutd It-9. iPhoiuirrupfi. 

4:iHtri£:^y wfl ilnt Aftihutyrtty AxMtOtitiiaH. //ir.) 

busses. Ol nearly Sfi niillion motor vehicle?! in 
the world over two-thirds :irc in the L*micd 
States. 

Much trofEc that wa$ formerly liiindltd by 
railways now Li Iran?ported, by niolOf vehicle?. 
Mtiiorears, trucks, and husites sire ficsiblc in 
their innveinenis and rouies com pitted with 
rail iraffiCp which is restricted to tracks, tn ad¬ 
dition ^ motor vehiefes on highway>i can Iruvcl 
on Sleeper grades limn railway trains, hikJ for 
short distances ihey about etjual the speed 
of raii trovd TTirouglicmt the entire United 
Sutes, Canada, Western Euiope. and tvhcr- 
ever higJiw'MV'^ have been buili for them, 
iruoks and hti^se^ hnve become iitqviiriijm 
common carriers Tliey are especiully well 
adapted in quick transport of passengers, pack¬ 
age freight, and pcrisbublc goods if shipping 
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distances ans not too grenL Trmiti do fum have 
the ad¥Rniagc in trun^porriRg very huJky ctim- 
niod]t]e:s or thosic perishables which can bevi 
' Tk trimsponed hy air. Nevertheless, ihc ad- 

I vania^s o£ higliw^iv tniosportation are evi- 

* dcni, and (he volume of imtor transpri lends 

j to increase. About L5 ntUlion luiles cf bus 

j lines opcTiiie In the Uniiisd Slaies^ n figure 

I greatly exceeding the total mlkitge of tail- 

roJuJs m our country (222,(JiKJ miJitsi 

:! 

I 

I Railway Tran sport. Railroad const tUCrion re*- 

quires a amn nni of capiiat to build a 
* level roadbed, bridge ss, and tunirels and lo in- 

t Stull tail way Maiions^ lay truck, und produce 

^ many other lypes of consrmclbn. U iilso culls 

* for a high degree oF ?:kill in engineering, Rail 

lines tend to be built in the most highly indus^ 
triah^ed and fenite fiirniing regions, becuiise in 
ihnse parts of the earth there wjII be sufficicnL 
need Jot thoir services to ouike the Inveslmcni 
in them likely lu return a pmlit. Occa- 

skiTiallv mil roads have been built fur millniiv 

d ■■ 

Of utbei Sstrsucgk purposes, in urder lo reacVi a 
prcKluctiv? region or coastal outlets beyond 
desert and itiouotain burriets. or to open scenic 
Ute 3 $ for pleasure resorts. The mum trunk rail* 
ri3itds have terminals ur The chief sea pons or 


leading inland cities i Figure 21-12}^ Fram 
these niuin railroads, hrnnehe!^ lead into tribu¬ 
tary teniteny us dictated by trade conditions 
and the producliv'e capacity' of the region. 
Govemnient controls over rates. larilTs. and 
Labor costs also affect fallioad construction and 
operation. 

The tirsi railroad began irpcratious m 1^25; 
from thik small begitining in EngluncK rujf 
tines spread nver many parts of the earth in 
little more thun a century. The radfoad is par- 
iiciitarly importunr in those sections of ihe 
W'orld which engage widelv in mimuFacturlng 
and world trade, Jis in Europe, the United 
Slates, Cunadut and Japan. Ruilroads inin^ 
port lieavy badsi rapidly. The support of large 
nn^rn cities, rruirketing of staple and perish- 
able farm produce, and swift cxploitatior of 
many forest and mineral rcsrjufces are possible 
largely because of railroads. 

Rail mileage of the world is nearly 1?O3,0fia 
niile^, of which nearly 30 per cent is In ihe 
United Slates. The US.S.R k second, with 
Canada, End in, Germany, Australia. Fturice. 
Argentina, Briml, and Greui Brriarn follow¬ 
ing. Japan has abmil the same density of raiJ- 
rosidn per square mik ihe United Stales, 
and severui European eountrics exceed our 



Fii^nrt 22^12 LakesiUt fn- 

rJIiiii n ujiAi hr/iif i.^ iron <irit! 

ui a tii^rl piani. The 

i^kftr het^'F^ti 

rniln^nih ami r/« 

ftock pile, €fr^-hmidlinj^ 
rnmktrifj, fi/ni fh^ far^c deck 
hiH'h .rpeerf «n- 

loading. [ {^how^r&ph^ mir- 
teky of the Hi^ihirkcai Sied 
Confptiny, ^ 
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dcfisiity, It^cJkJdlng smsill hm thickly |KTpuhireiJ 
coLiniries like Belgiunt, Denniiirk, .md The 
Nciherbntk. 

The di^tnbation of milroud^, iis ilb^ 
srrated by ihe mil road map of ihe dilfcrcni: 
continents l Figure 22-13 U ievernl 

dcniiities. The eastern hcilf of the United 
States, the Ontuiio Peninsulu in Ciinuda, and 
most of Western Europe hove ^uch u i'bse net¬ 
work of rBiiroiids that only small nreaa are kv 
cated more than 10 mites ffom rad fsemce. The 
U.S.S.R., Indnii Japan, soinhea^Eern Austfalia, 
SouEii Africa, and part of Argenlina and Ura- 
z]l liave less mil sex^k-c In Tmich oJ AJrica, 
South Anicricii, Ausimlk. nnJ Asia riulroads 
arc j-hott feeders extending imo ihi: interior 
froiii principal ^^apons. 

Suites railroads lead all countrits of 
the svorld in length of mileage: they have 
tielped greatly in die rapid iJcvdopment of 
d^e country and were even responsible in some 
traces for seaknicnt of farming land and for 
estnblishmcni of towns and cities. Some of the 
earliest milroad^ were built to coaneci exist¬ 
ing ciiics^ nr ports and rtvm3, but soon mil 
lines were extended beyond the fronriers of 
settle mem and in defiance oi \be nvet systems. 
Tlic import unce of milrosids in Use develop- 
metii of iht Unllcd States is indicated by gen-- 
oral rsiiiiiliarity with railroad nanu^: diesc 

ivell km^wn to ino^r Americans a$ are ihc 
great rivers of the nation, 

Frcrn such Atlantic seapotts as New York, 
Philadelphia, and Baltimore (Flauj-e 22-l4.ti 
nulroadji of [he northeastern United Siaie:^ 
pushed inliiJid to reach ferLle rarni^ and in¬ 
dustrial centers of the Mis^iosippL VuJley and 
the Great Lakev region^i. Among ihese rtiik 
roads nre the Nevt York CentniJ^ Penn'ttlva- 
nlu, Erk, Chcsiij>cake iind Ohio, imd BidJi- 
more and Ohio, the last being the fin:* railm.id 
to be marled un this continenl. The^ hne!^ 
cross the Appiih'ichmn barrier by various 
TOiiEcs. usyaliy follciuing rivers and using wa- 
ler gaps Oic lowest '*water-kveT'^ gradt Li 
Ehst of the -Genesee Vhilley rnule^ 

which is utihsred bv ihe New Ycitk Central. 

¥ 


Tke SoiiLherTt Railroad, with other lines, serves 
ihc Atlantic Co!d,stul Plain soutl^waid to the 
GuJi 

In the interior, Chicago is rhe preemincni 
fora! center for railroads, htii St. Louis. In- 
dbnapohs, Cleveland. Detroit St. PauL and 
K^insas City are [imong other urban centers its- 
ward which our raiJ lines lend lo cennergt 
!"rum the Middle railroads extend south 
la Ihe GuJf pofii, wie^iwnrd to the Pacihe, ami 
north into Canada. .Among the railroads from 
Chicago 10 ihe Soiiih arc die illlnok CenlruL 
whose rouie tends to parallel the Mississippi 
Riv^, and the Louisville and Nashi'HIc. 

So-cidlciJ ^'tnmscontijitntiir' milroiid^^ do 
not ero^j rhe cuntJnent hut begin at Chicago, 
St. Louis, or New^ Orleans, Chicago h the 
principal starting point for these lines. Rad- 
roads using the nor them route are the Oii* 
cago, Milwaukee, SL. Paul and PaciRc. md in 
combumlioii wJdi the '^Burlington'" Railroad, 
the Non hern Pacific and Great Norlhcm lines. 
Tlic Union Pacific occupies the sitaiegic cen¬ 
tral route Its main line extends from Omaha 
u> Ogden► with connectrons to Chicago and 
pdier Middle Wesrern points From l/tah. ihc 
oasis lines mn southwest lo Los Angeles, west 
IQ San Francisco, wd northwest to P^’irthmd, 
Seattle^ imd Spokane, wiih a coTiucctiun north 
to Butte 4ind Yel!oiv\(nnt? Park. On rl>e sou th¬ 
em fouiL\ the Samn Fe openiEo ffom Chkago 
to Lo^ Angcks and San Frunckco, and trains 
nin on other lines from Chicaigo la El Paso 
and Thence by way of ihe Sou them Pacific to 
CaiUorniE), 

From Si. I.oijjs n combinailon of the Mi^ 
^ourl I'acUic to Pueblo, ColuradLK (he Oenver 
and Ric Grande Western to Sail Lnke Ciiy, 
and the We^lem P+ieihc to San FranciKa.t of- 
fcf!* a refute ih rough ihc >ecnic Coloiatki 
Rockies-—a diUkult route avoicied by other 
Tail lines. 

The Souihem Pacific otiers iltmugh ^service 
from Sew Or]earns lo Ctilirornia on Siin^l 
Route, und front ihcfc the Shasta Rnuie of the 
idjiie line cnnnccti with rail fiiciliiies at Puri- 
lunck Otcguii. 
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Caw£fi/rt\v niilroads consist ot the privately 
operated Canadian Fticific sind the i^vcrn- 
men t-<i pc rated Canadian National Railways. 
Bnth have eastern temiinid]^ at Mcnntrciil 
or Quebec, iind connections with HaJihtst, 
Scotia. Their Pacific icrminab are kv 
cyted al S^incoLiver, Brithh ColumbiLi, Tlie 
Canudiaii Nudond Railways alsti reaches the 
Pacific ul PriECc RuperL British Columbia, 
Canadian line^: arc truly iransconiincnial in 
(hat they operute through trains from Atluntiv 
in Pacific seaport:!. 

The principal intefior niiJroad center of 
Canadu is at Winnipeg, near the southern end 
of Luke Winnipeg RuiTroads from the western 
Canadian prairies converge at W'innipeg. jest 
as the raUrQ;uiJs creasing l!tc Orea( Pbinis nteet 
at CtiieagD, From the pkins vxesi oi Wintfipeg, 
a rail line Ims been built to Port OiurchUl on 
Hudson Bay; this was consJtructcd lo help tK- 
port wheat to Unitec! Kingdorrip but it Is hand¬ 
icapped becaitsc its Terminal on Hudson Bay 

frozen a large pan of the year. Numerous 
railroads connect Canadian cTties with raiL 
TOiids in the IJnitcci Stuten, and one loop of the 
New York Central operalcs through Cj^nada 
between Buffalo and Detroit. Most CanEidiun 
railmads are located in Ontario, the Praint 
provinces, and just north of the Lkited States- 
Canada boimdury 

M4^xk» moderately well supplied with 
iailroad$^ consider mg the somewhui diRIcult 
clintutic condlikms und terraitt of tluit hind. 
Mexico City h the great foujs of rail routes in 
the inlerior Mexican roilroiaJs connect nl 
several points with linrrs in the United Stales. 

Raitraiids in Oinra/ Amenax are short 
and of otilv iocul sipiiricance* Some are htilc 
mure than private lines buill by corporations to 
^Tve the needs of jheir plantations. 

Eurape\% ruiEroiid rtiap Indkatee that rail¬ 
road a of that conlinciTt lend lo converge iike 
spoken of a wheel tow^ard the capital citses* 
wUh local convergence in the directions of 
iniijor seaports and ccnuin industried ccniets. 
f-omion. Parts. Berlin. Vienna. Warsaw, and 
Mcmscow represent the principal concent rations 
of railways. Birminghiini, Essen. Cologne; 
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Leipzig, Dresden., Munich, Hamburg, Frunk- 
fun, Aniwerfp KoniCp Kiev, KharkiHn and 
Leningrad represent miallcr foci ol railroads. 
MosJ large cities of Europe were founded be¬ 
fore railroads were invented,, and lines were 
largely built lo connect existing cities. This uc- 
ct>unis for the prevaknee of railroad centers 
tmm which lines ritdiale in all diitv^tions. Some 
couniries. loo, tiave hullt strategic railroads to 
their borders from interior these toads 

w^rc constructed for miliiary rather than 
promonoa of trade wiiJi neighborme nations. 
Die longest railroad in iltc world is (Jie Traris- 
SiNriiin line, which starts at Leningrad and 
Mojvoow and a^nitmiev to the Pacific at Vladi¬ 
vostok. To ?iome extent this h u strategic rail 
Ifnc thiiT scrvTts fo link ibe far ea&iem portions 
of the Soviet Umnn with the better developed 
European part. Niimcrous mrernational 
U'lLindanes, w^iih their customs rcgulanoins and 
restrictions, arc u serious handicap to develop 
fiteni <if long-distani^e train liervice In Europe. 

In contraiit to the close network of rn if roads 
in mosi of Western Europe ts the more open 
fiei in Ktissia, Spain, and ihe Bstkan>—na- 
rions That arc developed from the indu!^- 
tnal standpoint ihun rtiase v>f W^eslcm Europe. 
In Russia waterways are used considerubiy for 
transport. Unly a few rail lines reach the Arc¬ 
tic of Ra.Sf^t;i, Finland, Sweden, and 
way. 

Asia, with Us great size iind pipuhilion, i-S 
inadctjuulcly supplied with rnjTroadh. Jupun^ 
which hus & close network o( Unes, 4nd India 
are modcraiety w^ell served. China has some 
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but needs much mnre nnilc^iGC (b:m 
ii nciiW hus before the reuioie interior pyns of 
thul niilmn 4z:in lie Jevetopud for Jjade Rati- 
roads of southciistcm Asia and Java are of 
only hx'jil Inip^ri^irKc. The Tran?^-Siberiiin 
tine i:^ the only rjiilroad crossing the ctmlinent; 
with eon nee r ion !i branch ing i^omhward into 

TuikcstJin, it serves ;iJi enormoas territory 
within the li.S.S.R. Railroads abo connect 
with lines, lo Mongolia. Manchurb. aniJ into 
Chinn. There arc only a few railroads in Tixr"' 
Ley and part^ die Near Eaaif and only 
one lino In Iran The high mountaijn and pb- 
icniuy <if central A^iu ate not readily pene- 
truced by railroads, ni?r arc there people or 
gwds to the cost of coTistrucuon. 

Somh Anif^rkaft r^nlroads are located pniv- 
cipahy in Ariicniirtj* Uruguay, kou thejstem 
Hraifil, and Chlk Eliewlioro the lines nin in- 
land from ^uporis and do not rorm n enn-- 
nctrted neiwnrL, Hiere arc few yailroads in 
tropical pans iif the coritinent- tl !:> possible to 
cross South America along three mutes, two of 
which puss through itoU^iU, by using cormcct’ 
ing railroads from Chile and Peruvian seaponit 
to Buenos Aires Much freight tJjiffic of fcutli 
America Ls carried by coastuJ steamships- mail 
and passengers nmvr by air. 

Afnctt h poody supplied with railroadv c.s- 
cept in Souih Africa vnd irr parts of N'onh 
Africa, where on open network of lines eitists. 
Most railroads rim from coastal p4>rls into the 
inieriOr. tisuulh sviihoui conneciions with other 
lijKiii. Africa can be crossed by using a comhi^ 
nation of several dlffeicnt railroads bciwecn 
the Portuguese colony of Atigohi t.m the Allan¬ 
tic iind ports in SiiiutheaM Africa on the Indian 
Ocean, but iravel by ihi» mute Is iind im- 
sulf5^fnctoty and involv^es many prnclic^il dllfi" 
ciihies. OtjL- fumoLTs African rail ime, the Hen- 
gucla rail way. was hnilf from ihar porr on the 
west const into ilie interior o! the BelgiLin 
Consul? tn order to dchvef supplies of VJiluahle 
c-tjppei to coastal slcuniers It wtiuid nut have 
been nece^-vary 1u build ihif* lino hud the Congo 
River been more euiily navigable 

If.wruZ/iJ'T ruilroads afc inamly concentrated 
along lilt eastern iind u^uthern margin^v oi I hut 


contmcnl. One transcontinentnl railroad 
built by the CoinmonweLdili and extends inland 
some disiomcc frooi ilie sotiLlicrn coast lo con¬ 
nect the populated southeaster and ^>uth- 
western parts of th* cotninent One rail tine 
from the south pcnciralcs to ihr community of 
Alice Springs near the desert center of the 
continent. Several lines have been huih at right 
angles to the coaiit, nmning short distances in¬ 
land lo either Freigh* for expoji. Much ot Aus^ 
tralja is ten* desert or too Eropicul in chatticter 
to tittrajct settlers or furnish valuable gcwtlv for 
shipment; hence it is mengeriy equipped with 
modcni Transportaiion facJiUie$. 

Air Irqnsperfdlidn. The Siir is UjJCd for trans- 
poriiujon nuiinly by peoples who nre wcD ud- 
viuiccd in industry and commerce^ but iiir- 
fields lire being de'^eloped all over the world, 
with Elte lesuh that increasing numbers of peo¬ 
ple and amounts of freight are being miwed 
daily by mran^ cif the airplane. Aircraft are 
affected little bj those niEtural barriers which 
deflect rtnids and riiil& from Their direct routes 
L Figure 12-15 L At scu the asr lanes may toT 
low great-circIc routes withmu interruption, 
but often Ihgfilx svill he planned 10 tiifte ad- 
vsmlagc of HtofH m diirercnt islufid at shore 
bsises. Some oceunic i!slands, formetly fitdc 
U!rt£. fStiVe great strategic vulue us ba.ses lor air 
travel, among huiidrcds of oihcrs. Cantun Jiod 
Wake Islands in the PiiciHc and Fernando 
Noronha ui ilic Atlaniic have ct^^unied impor¬ 
tance in recenl ycaf^. 

Commercial air iran^pcn.itiLin began slmrily 
afiJ^j Jhtf First World War; its services were 
greutly enlarged iind expanded ifrer the Sec¬ 
ond World Wur. Taduy a netiivoik of air hncs 
covers ihe Uniied Slates and txEends mco Cait- 
ada, Alaska, Mexico, Hawaii, and the rarlb- 
bean islands Planes fly an Lroquciii schedules 
to SoutU America. 1 ransiKCiinic planes^ cims 
the Ailaniic lo the iJnited Kingdum and ihc 
Continent, Irofn which air enniieciiiiniy extend 
inro Asr-! and Afrkii Tratnwvean air lines with 
af dally fligiils Ifai^sport ahoul threc- 
foiiTlha tif the passengers—$,hIps ubour one- 
(ounh. (»vcT the Pacific Ocetin. two Hying hmes 
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connect with Asia: one fotlow$ the North Pacific 
gjcat-drcic mule, and the second uses seveml 
isbjidis on its mute by way of Haw aii, Midw ay, 
WaJee, Guam, and NJaitila. Plane service is abo 
available to AusttaJi^ and New Zcniland, with 
slops sclccied from Canton Fsland, Suva in 
Fiji, Noumea in New Cxiledonia, or Samoa, 
dependm^e upon the route followed. Aic kntfS 
now- encircle die world. 

In 1957. uiT Lines sensed 5+4 United States 
cities. Twelve trunk lines and O local service 
iinci enabled passengers to reach ^ny city from 
jnoihcf within a few hours, The dumestic lines 
connecL wUh fast tnlernalioniil flights Ihot link 
all nations together tiioj e ebstdj- each year. Air 
iines make imponani comiribuiiojis lo businesg* 
pleastne, and letter relations between nalions. 
Air travel is an essential in modern living. In 
add]Lion to ihe regular «ir lines there are many 
unsdreduled flights, and thousands of planets 
are owned and flown by individuals. Oerrpora* 
tions often rnainioin pljincs for the conveuicticc 
of key personnel Tlic U,S government spends 
billions of dollars on hs air force artnually and 
employs ft and reds of Lfiiiusands of men ineiiid- 
ing civilians. 

Air transport hiis the advantage is£ speed 
Hind is used fur carrying pasicngci’s, mail, .ittd 
freight iicnii whidi can l^ar rate* higher ihaii 

COMMUNtCAtlON 

Communication devices, iclcgraph, lekphnne;, 
cable* radio, iiitd tekvi^^ion. trim limit messuges 
with startling speed. All ihi: world am receive 
new^ lit nlmo^t the same moment. Tlie different 
meitru of eomniunkation are Useful geograph' 
ically in many wayit^ in forecasting weather, 
obtaiifing inrormfllion nn supply, demand, and 
prices of commotlihes- tranhiriitlmg knowledge 
of mtcmaijonLil Tensions, and conduciing busi¬ 
ness afTairs. He^idcs sending news and trans- 
ocean fties^^gcsH radio and tclevisuon s>flef en¬ 
tertainment combined with advertiising and 
publicity. 

The first wean i^abk was smcce:^fully laid 
acn::i.sv the Atlantic m t8b^, ,itiJ scvieriil now 
operate in this part of the world. Cables cross 


Those charged by land or sea. Airplanes are 
particularly adapted foi rapid longHJtsitance 
travel. The greatest concentration of ulr lanes 
today in the United SliUei .md V^c^tetti 
iZufope. but aircraft carry p^ts^nger^ and 
make freight deliveries to out-of-the-way loca¬ 
tions where land rouies are poor and slow. 
This is parlicuEurly irue in Tinrlhcrn CaaadD id 
the taiga and tundra ^ones. in Alaska, in the 
inieHor of both hutnid and dry tropical Africa, 
in New Guinea, with itv dense forest covcPp 
and in the inlcrior of Sniirh Americn, where 
railroads and highwBj-s are not avoilabte. In 
the^ and many olher remoxc paris of the 
world the airplane has preceded railroads and 
helps bring comforts and necessities lo the 
residents. Weeks of travel can be saved in ?^iich 
regiort-s by ihc use of plartc^, 

Growth of the airplane industry has been 
extriiordinary, espedahy since World Wur I 
Although the industry h only a few decades 
old, yet in the Umtod Stares many billions 
of dollars have been mvested in it More Uron 
1 100,000 prsons lire employed in manufac¬ 
turing plants, siibccntratting facilities, and 
cominerdat nsr linvv in Ehc nation, li i$ evti- 
mated thal Theiit employees receive 6 billion 
doUurs annually for wages and salaries. 


the PociHc and have been laid from Europe to 
South America, Africa^ and Au-^rroJiu. The 
United Kingdom^ cable system c.ttend^ uro^nd 
the wtrrid, and thni country controh about 
huJf the wortd*s cables. 

For carry mg transoceitn mes^ges The cable 
has been supplemented by the radio and tcle^ 
phone. These luive proved useful for business 
und the dissemimillun of news as weli as enter- 
tainment Ccuttmunkatinn by lelcphone be^ 
tween Europe and the United Stales is iiViiU- 
able i4t ratiLtlvely low ruitv, Aboul half ihe 
world's idephemes are in operation in the 
United States jnd one^ihird are in Euiope. 
This country has about a third of rhe rclegniph 
milengc, and much of the rest is m Europe 


437 ttAOC, ttAMSPOOTATIOM, AMD COMMt^NtCATION 


Nearly hulf the world's receiving mdio :Ket$ 
ate in itie United Sfaie$. where over 52 iniJlion 
homes have one or more sets^ with un addi' 
(ionaJ 36 million sets m uutomohiies. Radio 
vets nhrojid rFigure 22-16) total 135 miiUon, 
Hit million of these [n Europe. Radio is useful 
not only for sending messages hut also for 
guiding ptunes llirougli storms and fog and in 
Instrument landings, and for communication 
with ships m sea. It has been a valuable ad¬ 
vertising medium and tlUscjinnatoT of news. 

Television is un out^tundins news, advertis- 
ing, and itimiseinciit mediuin, uiih aboui 42 
mitUon opemting in ihe United Stutes jilune^ 


Eumpft 

Ninth Amertea 

South AFF?6nca 
MiisM 

Q ^ ^ m 

Figure 2I-M Radio ifi rtxt' as of DeerfuhMrr. 
^956, m fiiitUom. {From World Afimitiac, 
p. 7744 

at this Ume, 11* is Jimired to 

linent»l av yet, ihaugji tmn^oceiiniiv Iclc- 

ca^i> pliinrKd m she futurtf. 



SUMMARY 

Sincs^ goods incrd by ni3Ji iir^ unevenly di^rtbuteU 
ihrouchout ibe world, \ome rrwihod of tranifef¬ 
fing dcimhle of tfiirplui mt*!erltils Iruju oot pUtce 
to iuioiher b eMtitial 

Tnide routes by unter n^iiundly tend lo uuke 
Uiosc fiart!^ of ihe world where pruduction is 
greai, 11 nd those puna where I he hifeds tare 
Cijuiilly great. Ttic importEince of diiTerccT Wftier 
rtiiifcs varies widely« The present mosi used route 
Tniverse^ the North Affaniic heiwcen Europe and 
Nonh Afntuicam other leading mutes vonneei Eu¬ 
rope :ind I he e^s^em cobse of South Apiencn^ 
und Europe and souihcustern Asiu via the Med- 
iternmcjin Sc;i und the Sue?; Canal. 

Highway-Si and railroads develop on s^ubslan- 
tially the same hasiii iiv oonoeeiing link^ bemoen 
impKirt^nt plaeea und aaiin^ei ol frefghl* iviih dut! 
regard to fcieattofi ol ^^urlace fcaitirea. The julo- 
mohikp hm, and Ifuvk hsive ttiken over much oJ 
(he irafEi; fdrmetlv chimed by raih especii^H on 
abort h.iiik 

For king-diilnnee tmveU tiir irutisport has 
ended the monopoly which shipa tifid railroads 
had on possen^r tru^rte. Air linesi eommouly use 
grcM-eircle rfiuio?i 10 aiiuiti shortness of distance, 

QUESTIONS 

f. ^Tiv lire the following regioTis inaJe£(Uji1ely 
i»erved by rail ILne*j hOiilKem Neviidi, noriherfi 
Maine, eastern OreHOu, FmlaJid^ piiragiuy. Mad- 
Aga.\C4ir7 

J. What trjlfic oburuetiOn prevak^ On the route 
Ihat connects each of the foltowlug places? 


.As yet, however, corfimenrlid air transport h 6i- 
feeted cuulDly at ihe hiindlirL^ of Eugh-value, low- 
bulk treighU 

CurnTTiercc and dlssefliituiiioit ol news jiod 
knowledge is advanecd further by sueh media ol 
communkation ai the enbk. tekphone. leJoEraph, 
radio, and television: each plttVs a sientfiCiint pari 
in the mrhiern geographic picture. 

Oaflfae 

VdIu^ of eominunkallon and IronipaFtaHafi 

Origin and ^irwlli pf trod* 

United States tmde 
Fordgn imdc 

franiportatien: ocmiii and land 
Early devdopmciu 
Sailing ihip 
Steamship mules 
Types of eamers 

Untrod Slaifli highways 

RaJIroflds 

Uniicd Stai?5 r^dioads 
FOreiiaf nllroiids 

AlffinBf 

CommunicaliQin 


l.akc Sttpenof and Lake Huron 
Momma I oml Toronto 
San Fruaci^o ;ind Oaklund 
Munireql and Tciranto 
San Francisco and OBklnnd 
Denver and Sait Lake City 
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kizd Stta ftnJ McdilciTunL^iiR 

t-iike tirir and Lukv UnEiirin 

How hi;L,s the prohJcfti buen if thnr ha% 

been ilone? 

1. Nijmc the priJicipul ttaii§porta4:k<>4i comdor 
Ihai eiich of ihc raUuu.-jtLg. Albmi) LOid 

BiilTLiio. Dciroit und Toledo, Motitrcul and Ou-e- 
bec, CiticinnuEi und Se. Lnu!«. Flou^ton nod Gill- 
veston, Bcl^nxde and Budapest.. .VEulnz und Co¬ 
logne. \'']eniitL and ^odape^l. Ptilis and lx Havre, 
Delhi und Bushdad and Aleppo. Hankow 

and N.inking. 

4 Sumninrdfe tlie £idv;tjiiagie^ and dnuid^unhige^ 
o1 the (Tlaiive kiealions of the BulEimorc and 
Ohio und Ehe Paiiuylvunin E-ijili\ay the 

Union Pnelfic und the Stiinsi Fe. 

5. Whnl prifidpl |wiEiii do the rollouiti>£ mute^ 
cnnoeeE: tiia Ifi'n GiMe^ Gi-btalmr Slrait^ Khvticr 
Pasju ^fuJacca Sfrusi, Fetlite Cnaciciitp ihe "liE 
road/^ Suez CatiuJ. StriiJt uj Mesdinu, Dover 
Chamid. 

^^'bid principal points do they lepiirule? 

6 tn rEgure 21-H the railway nei of the OniiMl 
Stales IS noiiceahly deniic cast of the I WeIs mend- 
iarr Wesi of thu mercduiii fhc nci is >nc™plele 
urul ihe tail lines are spaced widely. Organize a 
salisfactory explanation of this sJtuunon, uhioje 
e%cry ^n^phicul ur|;mTienr at your command 

7 Figure 22-^ Jndktitct^ thut our principal rail¬ 
way liniH ,irif oriented in an ea«hwest direciiDn. 
^Vha( geographical eXplanainin do yuii pmpa^iC 
to accisuni tor Ehiv cniphpi^i^? 

S. Investigate ihc trjmiportuliort ami comnimii- 

SiLECTED BEfEfflNCES 

BuUcrt. Albert G-r "Ihe Soa venros iHl' Suez/' 
Oririidkiin Si : MjB- jiiTp 

Novemhern 

Cunningham. WNIham Q.; Imimfry: 

^ Simh in Iiidmtriid f.m-utio/i, L 1,. Stoni' 
Si>n, U» Angdes, Calff.. HAS L 

Hunlittgionp EIHwonh: Geo^Fiipffy in ifrr Twrn- 
ITiomas V. Crowed Companv* 
New York. l9S1.chap,21 

JeiTeixon. Marki The CivilMn^ Rnih," Ect^ 
rt&mir GrOiVitph\\ 4:117-1} 

Lyoftp Thorbom C- .^rr Utn^rnphy; A GMiol 


cation services rbai arc available tn your home 
comnrumtv, unalyo: the type of service ihai cuch 
fimdeT^, ond jOMily (he ppemnon ot ihai ^rvice 
in your cornmnnity. 

9. In air Transpoflp each of the following places 
has hecome imporrani ahhough it had never 
fimctEOtied widely ua. a ccnicr or iransponEaiEon 
before the dcnelLipmciit oi aitcruft. In each ca.^, 
dcs^uni Im the htiportance of the piutc: Dokar, 
Katachip Aznre5t, Etne^ Ncwrouitdlftfid^ Green- 
hmd, kelund, Nova Scotia, VtedWAy, 

10. Under ihc hendind^ The Growth ot Trade, 

three appeal tor tlic axchunge of g^Hids 

hciuxen dilfeienl puns of the warld, giving nse 
in inlemaskinLil (nidc> After you have studied 
Ihe paragraph, dassity cuch of ihe following com- 
merciuJ coiiiam U k l3l, or depending 
up^n the chcum^tancev deierihed in the parn- 
cruph. 


Origin 

Oifxiirtfitifjn 

Conitttodii\ 

Brazd 

United Slate* 

eoffeo 

2- Venezucin 

Unded Slates 

iron ore 

J. Hawaii 

Unifed Sluter 

cane sugar 

4, WesE .Afrkii 

United Slates 

chocolate 

5^ Indonesia 

Unijed Steles 

rubber 

fj. Cevlon 

Great Britiim 

tea 

7i French West 



Africa 

France 

pulm nut nil 

li, Cuba 

United States 

cane sueor 

9. Unilcd Stoics 

Pakistan 

dectrkal 



good^s 

III. CtrN 

United SratcA 

lOhlSCOO 

li. Egypt 

Gre.it Britain 

coiron 

12. GrKit Brilnin 

United States 

chinuware 


Vkw. D. Van NcK-trauiJ Coiiipanv, liic., 
Princeton. NJ.. 1951. 

Peiierion, LX^nuld K " "Circoi Tnke^ TratTic: An 
Aspect ot Commcrciul C/eoirgphyi*^ 
nf Geo^^apky. 56:212-2227 Muy, 1957. 

hafcy» G E., And ijcwfs M. .AJe&aruJo': 'Tutlcm 
Of Cammerejid Air Service Availiihilhy in 
the Western Hemisphenc,”^ Eeimf^n/E- Grog- 
ruphy. 27i}\€^ 126, pciober^ I95L 

-1 'Puiicrn of Air Sen-lee Av^lahility rn 

the Tuslettj Hcniisphere." Er<^Jit>jiiiC Grof^ 
29:74--7H, January, I9J3. 
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Smidi. Henn* L: J7i*2 Story a/ 

Aot^nean Wo/til Air Uni>crsst) flf 

Wistronsui i*resi, Mj^dison, 1S50. 

T^fe^ Edw44rd L: ^Atr TrinsponajioH gnJ 
Uniicd Stales Urban DiMnbuin>ii*“ 
Srnphfcal ^ifi reii\ 46:21*3-23^, April. 1*^56, 

Thtjmus, Bcnjumm E,: "Mc>dcrn Trar»^^!^2ibitrnH 
Koute3j+^" Ceogr^phiL'ul 42;267--3H2i 

April. 1952. 

Ullnijin, Edw^iind; C^mm^dify How^ 


Uaivmity of WaAblngioji Pre^^ ScattLei 
1^57. 

Vi±n C[cef^ E^^cfia: Trade Cvturrs tmd Trudi! 
RiMttm, AppIdofl-Cenmn-CmftSp Inc., New 
York, 1937 . 

WlhoFi. Cbarles M.! OU Acro:vM titr IVarid: The 

Sil^rl &f Pi'peiitfr.K, i .ofi ^rm» n% . 

Green & Cd.. incn* Kew York. 1946 . 

.'fiCrTt: The Bureau of Foreign nnd Domesne 
ConTTOLTce, Wnshmgtoo^ puhltshes many puiti- 
phJets Crn tmdu und franspomnofl. 




Mohe than 2Vj billion people live in the 
world Estijaiiitcs reckon ahOUl 170,W biihic-! 
are born each Jiiif* 41 a rate of two each nec- 
(ind. t)caths oceui al a rale of about t (4,D(X) 
every day, leaving a net diiily ^<iin in human 
p<>pulalkin ol over SU.tXHi people. Although no 
exact ^tatbucs are avciiluhle, the annual birtli 
rate h beiieved to be about 30 per 1,001), 
which gives the world a yearly iscrenic of 
nearly 36 ntilJiun people. Not ijj tlie wnrid't 
people are as favored us tho^ who live in the 
L'niied States and We.»tcm Europe. Two-lhirds 
of the world papuhakin tivc in poverty. They 

OCCUPATIONS OF MAN 

People have many dilferent ways of Cuming d 
tiviijg, but most cconotnies muy be grouped ac¬ 
cording TO the elassificution of bu/nan occupa¬ 
tions whieJi appears in Figure 23-J. Some of 
these occupations may be pursued with small 
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work hard for a bare cxisienee, uisuully earned 
by subsistence lurming. 

The geogrupiter i$ eontcmcd with where the 
people of the world live and tvhy they five 
where lliey do. His study of geOfniphv somi 
malccs it cleat that density of papulation is 
closely retired to the ways by whitb man gets 
his living. Some occupations require the use 
of large areas of land: otheri lead to close 
sctilcinent and iniensivr use of small areas. 
Some ecemomies develop (nio the iannplex nr- 
giuuzatioit of on indcstnnl civilization, which 
is occompinicd by large growth ol cities. 


investtfuml since they iitvulve no greiii umoutii 
of equipment or complex machinery, tltougii 
they may, nevertheTew often demand a high 
degree of skill and ihe applicatitm of intelligent 
thuugiiT. 
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Hunrtng qnd GQth«nti||. Piimitivt hunlin^H 

cnUeciijig^ and fishing call for ^kill in the manu- 
facturc fFigure 23-2) of weapons and boats 
—harpoons, stings, arrows, traps, acts, and 
baskets, as well as canoes, kayiiks, paifdks, 
and saiJ^. Often the pursuit of (he^e ocetipuiicm^ 
leads to extensive migrations mid travel. Since 
the produkits of the chase and the fishery are 
highly perishable, priniiiivc people must coth 
S lime them soon idler the culch has been 
taken. HiiS leads to alternate periods ol feast 
und famine,, which the a30re capable uttempi 
U» avoid by providing u more steady supply of 
fi>od, cither by bventing mctliodv of storage or 
by altempts io niuke the carih produce tJieir 
needs by ugrictdture. 

Some puns of ihe world are still occupied by 
people who live at low economic kveh /ind 
provide most of their needs without recourse 
to procciisirig raw midcriaU or exchanging 
commCKiities with their neighbors, The map 
(Figure 23-1J indicates iha* parts of Bomea 
and New Guinea, the Arctic and most 

of Labrador and the northern mterior of Can¬ 
ada .Tire populated by nalives who rely on 
prijniiive hunting, fishing, and food collecting. 

Nee^ls of primitive men include proseclion 
and shelterir these may be obtained by taking 


refuge in iree^ or caverns. Shortly the search 
for shelter leads to con^imciion of houses, 
which can be built with reSiitivc case from 
nulure's supplies of grass ^ rigyrc umber, 
mud., or the skins of imiimls^ Pursuit ot tJiese 
rr^uirements, in addition to The need for fuel. 
led men to penciruie the diirk fori^tK Tall 
grasslands with their wildlife were ^earehed 
for animal skins to provide sheller and cloth¬ 
ing for human beings. Foresi dwellers and 
wood users eventually came to rely on the 
trees for Lbeir principal needs lind upon forestry 
as an oceiipalion, 

Agriculture. Primiiive or subsistence farmmg 
began early alcmg num's road to more adv^anced 
civiU2ationi Probably grains were first domes¬ 
ticated on grasslunds and the practice of rais- 
ifig Huch cr<rps spread bto the Irrisated fiood- 
plams ol lie^n rivers. Forest dwellers also 
ciirly teamed to plam crops in clearrngi to 
supplement the meat from hunting and nat¬ 
ural products gathered in the woods. Toduy 
primhhie fanners art found in many parts of 
Mexico, Scandinavia, noith central and South¬ 
east Asia, the Amitston and Cungo Basins, and 
New Guineu 

Factors that iniluence farming mciudc 



21^2 .VElU'irti; jJ fMMtrd 

by primiih't mtthodi in 

jfi fhr /i/iuidi, 

i€)(Ht'ud US. 

A'wry.J 
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quality oF alop^ unil dnluiiee of she knd. 
iiiDiiunl and distribution of rainfullp lempcr.i- 
luic und length of the iiowing ’^ason. JViiit- 
abb seeds jndj plartls, damcitic anim^ds. pres¬ 
ence of insect peMs rtnJ planr ds5ea^\ und 
sOfTietimc^ uaicr for im^aiion. Skill* encr^* 
iind -ibilLty to reason and [earn froni expcnencc 
juc important liuman betors. FF fannjni: ss to 
suceeed comniercially, costs, prices, freight 
Tiiieit, ustd [ruitsportaiion ii> markeis ^houJii be 
fat-orable. 

ff climark conditions an: siifisfactory, yk\ti^ 
of crops are m proportion to the solt fcrtlliiy 
and care used by the farmer Acneiitturc up- 
ports detiM? populations of SfsO to more ihnn 
t,00f> persons p<rr squure nsile in India, CJnrtUi 
and Japan on fertile plains in humid regions 
having a long growing season. |jTi£.iied valleys 
in ile^rts may also iuppori greas density of 
pyputation, ss in rhe Nile floodplain and delta 
En Eg^'pt. Tropical lowhsnds seldosu iHuppK>rt 
htrge nuinbers of peoples but the niounitisnous 
island of )avn. iilmA>st under the equator, has 
^ingulFiriy Icflile soil jnd feeds 50 naillion per¬ 
sons bestdch e) 5 pr>fiing large qiiantilie^^ of 
ptnnt products, Farnrs of the OrienI are smalt* 
hand rncthods ure uscil, and most food crops 
are oF necessity consumed Joculfy by farm 
famlJies 

In contrast w tfc suhsisiencc agricHhune 
sue the liirgc farms operated by maehtnc 
methods in tiie Middle Western Com Belt and 
the wheat f:irms on ihe Great l^bins of the 
United States. Here one fsirmer nuiy produce 
enough grain or meat \o feed, rhousantls of 
people: in a good year a fnrmer with 1.000 
actei In wlieai may sell 30*Onti bushels— 
the Jinnual consurnpilon of a lown of 5*0CK> 
inhikhUatiis. Some ore hard Ists grow enough ap¬ 
plet or other fruii to 'supply the demand an 
entire city. In general, regions wish fi^rtile ^11 
have higher living standards and hiive ntside 
greater comrihuiions to pro£fes^ thun tucas 
himdicappcd by poor hmd People living in 
tropical ram forests, as in ceniraf Afn^^u those 
fumiiBg in remote places^ and those who 
struggle kn a living froTn uny farm4 in coiin- 
trie$ like India and China aic subsistence 


fEirmers. The largest occupation;il group on 
carih. wlsich includes nearly hall of the world's 
population, is made up of tlw:^ relativd) self- 
tuillcEent farmers. 

Herding, lllc chungc from Ihe hunting oi 
wild miimats to the domestication of sheep* 
goats, cows, horses* and otht:r adaptable crea* 
lures led to the essabbshincm of gn^zing as an 
occupailoiL Bferding mav be un occupation 
for primitive people?? who wimder with Uicir 
onimiih over vast grazing grounds remote frtmi 
civilixasion. or ft muy be a highly orgutii/^d 
aud speciuliffid industry such us ^heep ruising 
in Austriilia or caitje ranches on tlie Argentine 
Piimpn. 

In genera] She herd^ttian utilizes lands unfit 
for ffimiing, Mountajn meadowy, undrained 
swanips, iles?rt browse, and the of ’^emi- 

,^rid hilh und plains can all supply feed for 
domesiic animuls. Even itretk Tundras furnish 
food required by reindeer. Usually only sprirsc 
gf^iong IS available lo herds on the tj|ws of 
land tueniioned. The herds must roam widely 
for feed, and die liuniiin popululion is very 
limiied in numbers. Much grazing land ol the 
world supjuirts fewer thitn one liimiiin inhabit- 
;ml per square mile. rranspi>rtuiii>n h le$? inf- 
portam to the herder than to tile Farmer, be¬ 
cause aniinab cun carry themselves long dis¬ 
tances to tnarkcT. Fiinhennore some animal 
products such us wooL hide^s. aiid [allow are 
valiuible enough lo stand costs for trEinspoii 
til at Lire prohibitive for cheap gruinis like 
wheat Of rice, '['he culture of tribes iliat make 
a Hving by herding ts ^iierally simpler thun 
That oi ueighhoting agrlcidtiiral peoples. 

For&stry. ExploJiaiion of lorcsr rcsourcc-s is 
today largely associated with complex modem 
civiliirijtion^ Onlv in remote forested regions 
arc found widely static red nu lives who ckc 
oui a living hy hiinring. trapping furs, fishing, 
gaihcring wild produci>, nnd \omeiinies doing 
a link gardening. Examples of peoples living 
in this way include rhe Chfppew*> Indians of 
CanaduT some Indians iii iropicy^I Sc^ulh Amur- 
jca. and some native^ rn Sibenun torcsts* 
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The lumberman muchint^ w uuf, ssiw, 
jind curry wexxi 10 nuirkeiy thni kire 
on the oppcniiic -side of the eartti. Too often, 
after tuning jLn^Ti trees, he nbundons an afca, 
and ntoves 10 other forests where he repeats 
the process. Parts of northern Michigan and 
Wisconsin have been devastateil by stich 
methixis. Lumbermen might Iteiter organic 
operations that i^^outd ensure pmunent la¬ 
ments In Europe iiVCKxlsnicn more often use 
selective lugging and other methcxls to perpetii- 
nte forests and keep steady employment m 
their local areas Forests in Finland. Sweden, 
Sw'itzerland. uml Geimany are mantiged io 
this way 

Commercial lumbering is a principj] ckcu- 
pat EOT) in Quebec p British Colunihfa, and the 
fiorthweSiten) United Sutes, M well ii$ in Fin¬ 
land Forested lijcas of the Southern Nemi- 
splicrc are smiill compared with those of the 
Northern Henu^phtre and are uxi distant from 
world markets For commercial c?tploitution of 
large qtUiiRiitjcs of timber from rho!^ reghimi iit 
present 

Population den^iity is low in forested regiont^ 

long as a growing fotcsJ occupies Ihe fnnd. 
W^hethcr agricultural setllcment follows cutting 
of ti\c trees depends on the eliimue. and 
ijeniand for land. Most c'ood farmland in 
Westerji Europe ;md Uie eastern United 
was once forested Wooded area^ in populous 
vounirles are usunlly resiiricted to moiiiihuns 
and hills or area:^ on which the Hiil iv poor. 

Mining. The devetopmEnt of mining on a 
large scale is ussocbicd with ihc needs of our 
muchine age In ancient tinges man's reqnirc- 
rnenls for minericL< were smaE and coosi^icd of 
<«uine. chtVi ^alh and a few metal^t. Mincrii!'; 
tire distribmed rery unevenly in naiitie anti 
mining opemtions mufit be Ciifried on where 
orc>. fucEi or rocks occtit. All minertil deposits 
occur where the geolo^- has favored their 
foniiutiDn. Since the geographical locuiiou of 
such metals as iron. lead, iin, and copper is 
principally 0 result of geologic sinictiire utid 
deposition, and since the nimt iavor^hfe conJj- 
rions me rdaled 10 nuiiintiiin-rorming proccsse^^ 
men wlm de|>cnd upt>n Ihe eAtriiCtlrm of meiah 


usuahy live in fiJlIv m moiitilpiinous areas. 
Hence we cnmnitmly lind mining .md tjuarry- 
ing in The highlands of the United Stute^ and 
Mexico, the cenira! Andes, easicm Brazil. 
soxiThKisicm Africa, and in widely separeied 
parts of Europe, Asia, and Au^traliu Where 
pa^t geoJogjail conditions favored ore depsi- 
tion, 

Meiai nititct^ located in mr>unliiiiis are some¬ 
times at such high elcvaiions or so isolated 
that no one wijuld live there if vccns of ore 
had noT been discovered. Many mines are shoit- 
lived, and niitiing towns are jbundotieU aher 
deposits are exhausied. Some deposits are so 
extensive, however* that they are productive 
for oeniiirJe,v. 

Very valuable minctnh like gold and pre* 
cious stones cun be brought from u remote 
wilderness, deseir, or |unglc to which irans^ 
ponatiun is dim cull utiEi churaes high, bccuusc 
theij vuJue is so great fliiu e.xpeu'^" lor freiglit 
t-un be disregarded. 

Useful minml occurrences situated near 
centers of popul 11 lion .ire pankularl) profit- 
abftf hecnuse costs of shipment arc reduced; 
this circumstance allows e?tp1oiiaij.on of fuW'- 
gmde ores that w^uld lx: iinpojisihle olberwisc- 
Ore contEiitiing only 20 Co 3U per cent iron is 
used ai nearby furnaces In BtnfiingliniTi„ 
Alabufitri, and in England, W'hereuN uniy ore 
ciiirying *wacc this iron ciinrent i?; mined 
profitably in Liibradorn which ts distant from 
the furnaces and mills. 

Noc all minerals occur Jn mountains. Same 
iron and nu^ny of the nunmctallic minerals like 
coal, petroleum, clay, sulfur, and sab are 
among those frcquujitly found in kiwlands. 
DepoNiKof coal .md oil hu%^ miiny limes proved 
a major faclOf in the growih of ciltes and ffle 
eMublishing of Fuel or ic^ that need cheap pow-cr 
Mimiifacturing in the Country" of Eng¬ 

land, the Ruhr Valley in Clettnunv- ,^d ihe 
industrifil cities m the I>mtcts Busin and in 
western SibcriEi of the USSR, is based pri¬ 
marily on coal. Penns yI Van ia und Wes t Vii- 
giniii coul Jire a major faettn leading 10 
Indus I rial expansion. Peimkum deposiiy .tc- 
conni fur the growlh of scfires of citiry in the 
Uni Led SiuLcs, including OkJnhoma City and 
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Tutsa, BakcrrsnclJ, CiilifurTiin. 

Casper, Wvoimag: and Beauintmt, Tes^a^. 

Fiihinp' Fijsliing is done both b> natives for 
their major iiipfK^rl oi to stipplcmcni other food 
soutt-’cs und by eamincTviyl fishcmicn iUto sell 
their catch 3 i 3 mtfjn^ of liv^jliliood. Where 
coastal so its near lishing grounds are tiandy* 
swmipv. rocky or othenvise unfavorable for 
cigricnlture. men tend to lurn 10 The sea for a 
living. Early man mvesiigatcd the lakes for a 
supply of fresh lish. indeed his settlements 
were often located with reference to this food 
supply 4 near shallow parts of the Swiss lakes 
and along the shores of many shallow bays. 
Extensile prehistoric shell momid^ line the 
shores of lasoons and swrunps around the 
edges of bays like those at San Francisco and 
Loi Nearness to fijihine grounds is a 

rei|uirement (m nut Ives u^ing can tics and ^niLiIl 
boats^ but conimerviaJ fiishcTmiin in I urge ica- 
worthV vessels may journey many hundreth of 
miles from the home pon to ihe fisiung areas. 
Breton rtsltermen have long made regular sum¬ 
mer voyages, between their French homeii and 
the fishinis itrounds off Iceland and ^Newfesuod- 
lund. 

The ^Tcai commercial fishing grounds are on 
The banks or -shoal water near the continefii> 
tn miiJIutiTude:^^- Here conditions for fish fnod 
are cspcciaUj- E£>od tFiguR^ 23^3). The home 
purrs for ctsmmerciaJ fishernicn nre preferably 
near hirgc cities if the hi^h unc to be sold fresh. 
Ft^h uie also inarkcted t{iiiclc-frozen, dried, 
sailed, and canned ‘t'hcse mcihods pentiit a 
wider distnbution wittioiU ?pi.Tilugp. 

Ciood fishing area? are especially exploiJtd 
lit ihe Northern Hemiisphere. Impiftanr ft'shing 
p>ns inclmle Gloucester and Bosion, Mas- 
sachusetis; Bergen and Tr^mdliesm. Norway; 
Grimsby lUid YamioinJir Englundi Ketebiksm^ 
A las kix ; iind Monterey, Lo’^ Angclui, and 
San Francisco, Culifomk. Exctpi for whaling 

FOPdLATlOM DtsraitaiiTiON 

llie pipululjon ijf [he earth is very uneven I y 
distribrned (Figure 23-41. An} exptamnion of 
the distriburion 0 / people on Use canls must 


near .Anturctica, Ihe fishing grounds of the 
Southern Remiftphere arc relatively nntmpir- 
tatit and contribute hide fiyod tisli Ut the 
H'orld^s supply. 

I ntenslfl cation and Ex pon 9 Inn af Industry. 
In Their early stages, the priman human ac- 
Ttviiie^ de^ribed in ihe preceding paragraphs 
are rehitivdy simple in opcnition and caU for 
varying am™irs oE $kiU and exertion in their 
performance. Greater need Ciui stimulate ad¬ 
vances beyond this point, Sucti need arises 
wltcn num's existence is ihreatencd by loss ot 
fiiUure of easily produced food yftd ftiel sup¬ 
plies. Then man h forced to make adequate 
provision against famine and hardship if he 
and fus family are to surviie; he begin> to ac¬ 
cumulate surplus commodifies. With this devei- 
opment comes trade wirh his ncfglibors and 
cummcrciiil development and processing of 
nixv materials of all types (Figure 23-51 Ag- 
ricullurt becomes mure in lenitive and spe- 
ciatizedt in the eajiiem Jind central United 
Slates, plantations of fndonesia* Hawaii* CiihuHi 
Cenirai America, and sou the astern Brazil, the 
La Plata regEon. mosr of Europe, and >tiuih- 
castem -^sia FlshcFics arc established on a 
oornniercial basis, and methods of food preser- 
vatiorr are advanced 

Manufacturing, Treated in Ctinpier 2U ♦'rf 
great nnd tncreasiug impodunce Each yejr 
millions of people^ marry of wimm iverc for¬ 
merly employed in agriculiure or other pri- 
niary occupations, join the labor force in 
mills IInd luctoneis- DLsttibuting concerns and 
oihct us$ociated enterprises occupy others. 

The complexities of modem living give cni- 
ptoymcnl to mitlion? of [x^ople in trade* (i- 
nance^ tbc prt^fessTuns. aiul ull sorts of services. 
These saiuiccs of livelihood ate too numerous 
to hst. taui account tor on increasing piirlion of 
the nearly 65 mlUlon per^ns employed or in 
business for Ihcoisetves in Utc Lbiited Stales. 


take account of lx*tli natural and htiniati fwi- 
toni but gt^at variatierns in ptjpalaiion density 
can be exphiined to u large degree by gcog- 
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ruphy. Comparison of v^^rld maps af popula¬ 
tion d^sity (Fi^yrc 33“4| with those nf ftun- 
tiiJl (Figure 5-! I. temperature [Flgufe 3-os* 
and natural vegetation ^Figure 5-2) will ^;inr_ 
gest thc^ Cucuvs svhiiih halp determine ^\m 
arras favorable lo setttanjent and devckipmeni, 
compared with other rcgkititt in which natural 
condilioru une unfi^voTablc for human activi¬ 
ties. Other factors LEfrctting Jhc distribucion of 
po pul alien include relief features of the earth. 
proximity of the sea, waier supplies* occurrence 
of anncral resources, conditions* and loca¬ 
tion with regard to trade r<jutes .mrf world 
markets. In iiddhion to tile conthmed effcel of 
various mitutiil fuciars, such factors religion, 
habits, mntkrd^ of living* and genera) coJmral 
levul of sj people arc very important in effect¬ 
ing I he birth rntc and density of ppulation 
in n gi^'cn part of the narlh Certyiiilv die fac- 
tofs aLflectuig population increase and density 
ore exceddiu^y com pic A* all hough some bioad 
generalizations seem rea^ifiable. 

In general^ region^^ in which Imniing^ herd¬ 
ing p logging, forest agriculium* and otlier primi¬ 
tive occupations iirc widespread have tow 


denstfiesof population. On ihe other hand, 
gions where the eoinhsiiaiion of sod unU clUnutic 
conddions foster agriculture and where mdus- 
trinli^tion has occurred can support reJaiivdy 
high iknsities of populalion, 

Reg i PAS of D«nse Pppulalion. Tlie regions 
of the world having extensive land arcus and 
douse population include souLbeasiem AsL^, 
Wesieni nnd CeriUul EiuropCp and iJie north- 
euatem United State>s, Small regionSr of dense 
population include Java, rhe Imer Nile Valley, 
voutheastem Jitairil, and rhe vicitiity of certain 
cilks like liuenov Aires arrd Angetes. 
Large popubriomi m India. Pakistan, China, 
and Japan aro the result of ravorable seo- 
graphic condi lioiis, poniculurly of se£L&onnJ 
ruinfLkll and adequate growing season of the 
monsoon elhtime* (ogether with fertility of the 
xoiL lliese eortditioiis perrnit growing two /ochJ 
cfcijK an mini !y and particulurly the production 
of large amountif of rice, Java haij exceptionally 
fertile soils and other condiLions [if benefn lo 
crops Irrigated lands having a long growing 
season^ like the Nile Valley und southern 


Califnrniut can support denst popuUitkuis by 
of ugriciiliure. In the niidluiiLudes o£ 
Europe iind the United Siiites where dense 
popuJarians ure found, regpon’s have ^ulvunccd 
because of the coinbinaiioo of favorable cli¬ 
mate. access to the sen. and industnalitation; 
other fnetorSv including the ability and energy 
of the people, have coniributcd id rapid in¬ 
crease of populatboo in the Last two ceiiturtes. 
This in turn has led to the spectacular growth 
of cities. 

In a big cuuntry of large pciptilatijcin. people 
are as a rule unevenly dtstrihuted Only coun¬ 
tries or regjortjs that lire small enough to have 
uniform conditions of farming and have no 
major city display even distributions of popular 
tion In Chiniip tndia^ Pakistan, and Jupiin. 
fertile iQwJtmds may support more than LD<1<1 
people per square mile by meam of intensive 
agncultTATC- The Indus Valley, Ganges Delta, 
?^orth China Plain* and Kwanio Pkjin near 
Toyko re present thk condition. Land adjacenr 
to Ihcse densely ppuluted mrid regions mny 
be less favortihle for hirming and uniible to 
support large numbers of people per sqimrc 


mile, partly bec[tuse of antiquated tnethods of 
fatinitig by iian d In the Orient, farmers 
use hand niethtsJ^ of tillage and IUEn-‘esting and 
can care for only ^mall farms. In order to gel 
niHxImijns produciion per acre* they musi 
cultiv^ite very fcrlile land* ^ince ihere is just as 
much work involved in cultivating good land 
as in cultLVatuig poor land By means of tiiech- 
miized tdmimg, inferior lujid could be used 
If large untii were Ava'dablc. btit tliis^ method 
has not been introduced into the Orient. 

The mtwt complex phases of humiin tictivity 
ar^ reJate^l to advance in the use of the prod¬ 
ucts ol mining, for ]arge-:scHile mamifactuTing is 
assocfateil with the invennon and fabrication 
nf eluborate and costly machines made of 
metal. Only a Tew parts of the worlil have at¬ 
tained A manulzicluring economy TJie two oui^ 
^landing ureas are the Amtfkiim miinufactur- 
jng beh in the northeastern United States ^md 
M)uthe.isteni Canada, and pans of north- 
w^e-Htern Europe: The Bntixh Isles, France, Bet- 
gium. tJic Netherlands, and Germany. 

Outlying centers nre located in the Soviet 
Union, Japan* IndkE^ and China. There are 
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numerous nv.mufuelunng ceniers in the South¬ 
ern HcsJui-Splieie; bui they ure mostly small, 
partly because of the relatively smull popub- 
ibu iinJ the liistance from consuming nuu- 
kets. 

Regions of Spors* Populotiom Tire wnrtiJ 
contains numerous iinpi^putuicd ^nd thinly 
popuh^ied regions. Among the cuuse^ for stnall 
pijpuhjtion dcnsiiy arc climaie (cotd, lack of 
rainfall or other wDter, extremes of tempera* 
iiiTc. iind high humidity together with ItcatJ. 
roughness of unti sterile 

The leifsl popubltd p:in^ of the earth ate 
those w it h such low avemge tern pc rat lire s that 
sources of human food me almosi tnlircly lack¬ 
ing. rmineiy, the Anlarclic conTinenl and the 
interior of GrcenlLind. Altitude us well as lati¬ 
tude niLiy preclude den^^e population, TibeiH, 
iymg higher than lO^UtXJ feet above sea level, 
hu$ such a rigoreius cUniute ihai only a few' 
pco|ik cun live on the meager fcsourcts pro¬ 
vided by the elevated plateau environ ment. 
Recuuisc tif their climiitic conditions, thegbcicr- 
CQVcred rcEienv, high ruEgcd iiioiiTUmns- and 
veri elevated platcauf urc puiis of ttse cuith 
mtM^r inimical to hurnun residence. 

Another poor environment is rep resented by 
ihe vast cKTcanic e^spunscs* whkh ure also rttv 
mbty dcficicni in lium[m fcKsd^ widi rlie except 
tkm of ilsli. Nevertheless, at any given time. 
Uiouiunds of people live on the ocepns (or 
varying periods, while cuguged m murine uc- 
tiviric^ or travel. Too much wuier i'i dtutnienial 
to hum an existence* hut so k t<k> little. 

Dry' deserts nl the wxTrfd arc sparsely 
populated) except in those fortutiute oaxos 
wlitre wuicf from some steady sijunce (often 
OiiKicle ilie tlcscrii may be obluincd. Il has 
been trulv saidr "Tlie debris urc the gaps m 
the world's civihzutioii.'' TTiose dry dc^errs 
which aie Icuitt Uabitabic inchsUc the liirgest— 
the Sahxirjt—us v^cJl ai .Ar^biu uiul ecmral 
.^ti^trahii. Slightly more useful und lusniiiwhal 
more populated is the Thar of iinrthwestern 
Indiu. winch has heen lecJiiimcd In part hy 
irrigyiiim and thus supports a moderaiety 
dense popubtion Otner dry ureas which sup¬ 


port ?wune populuiion urc the onistal descii of 
non hem C'hite and southern PerUt which locally 
enn obiuin water fftiiti Andeun itremns, ibe 
Kubhari of soulheto Africu, which receives 
slightly more rainloll dian the other region>!H 
and the Colorado or Snnorun desert of souths 
western Norhi America Tn general the mid- 
btitude desem of tite Great flusui, CaspiuD 
Baiin. Gobi, and TsikJn Makun are relatively 
unused by matip ^ince tliey fail to provide 
adequate w'ater or iood 

Some parts of the cyrlh expeiience the op- 
posiic extreme of deserts, namely, an excess of 
water and wt^ocly vegetulion, w'hicli cuEiibuie to 
make life Jift'tcuU. Much of I he Amtizon 
Basin, ihe Congo and Niger Bufims. <tnd 
most of the lowtund ufcus of the East Indiuti 
Archipelago are so dilficnU to pencEratc that 
they remain unpopulated and only partly ex¬ 
plored Dn the other hand, some pans of 
southeastern Ask Lbai receive annuai rainfall 
greater than that of the Amazon unJ Congo 
uje densely peopled. Here ruin fa 11 ixrcurs 
scusomdiy. leaving a time each year when 
grain crops like rice may ripen and provtditig 
conditions more favorable to man than where 
rains continue throughout the year. 

World Population, in Icrms ol Ihe c<mtincnis. 
pcipulafion disirlhution h cAtremcly imcvcn. 
Approxtnuite ligurev (or each ccmiincnt ;trc 
given in Table 23-1, alihougli the figure fur 
Asia may be imrchuble becitu^je ot liU-k of 
adci|uutc data on the prspnkuion of China iind 
several uthcr coumries. 

Reasons for I his unequal distribution arc 
partly gei^graphicul and pardy hisiiuicaL 
Obi-iously Ant Lire lieu b unpopulated Ijccuusc 
of iu adverse climutU' condiikmui whereas 
Austral! iu b reluiivcty untHspulaicd beCLiusi^ 
nearly hull of it is desert nnd also hecuusc it 
luis been opened to white, ^etllemcnt but a 
Sbort Imtc Anoitici tuCTOf enters here, less easy 
to cvulUulCi man sonitlimcs cannot com{)CtC 
wmh ncwcoiiiert hetter equipped to inake us*i ol 
the cnviroiiment. Ikncc. the Biislmicii ol South 
Afric-i, Pygnucs ol the Congo region* and •^’uiiv 
of the American Indism iribev have Liiled U* 
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reproduce In 'iiiflklcnt numhcr« lo toiiinialn 
llieir identU^ in niiu:lt of Iheir uHgimil home- 
bndbH. 

It vvOnld be u mistake !o :i&5mne lhat the 
present world popukiton niup is Rather 

it di^ngcs constaniiy, ttuiugli stime parts are 
FtJore stifcJe than olhent. Peupic move rrom 
pluee tt> place, thus redisuibuiing human resi¬ 
dence and ^LCtivity in new ^nd poasihly un- 
populiiied psirts. Foil Owing e lowly upon the 
period of great explgnitions by sea in the 
sixteenth century* Furopciins moved by thou- 
sunds and rn ill ions lo the New World lo 
form permanent settlements, (hereby ailklini^ 
grtuily to Xl\c total popuhumn of North aiid 
Stiuth America. A similar move look place in 
Autitmlia iit the eighieenlh and nirtci^nth 
cctitUTics Another exsJnple was the migration 
of iSO miII ]00 Chinese into Manchuria during 
y 40-ycaT period earlier iti this ceniury. The 
Tndui^trial Revoluilon contributed to rJte greai 
Increase in populitrion of rtmiy regions, fot ex¬ 
ample, ncM'theasicm United States, west ctntrnJ 
Eurt^pc, und many urbanized areas to Japan 
and other pails of the wiirid. 

Ohviouiily these movementi revi^d the 
world map of populaiifin distribuiion. More 
vEcHenl redistribution fxxurs during wws or as 
the result of crop tin I ores, inadequate watei 
suppfy, oi fylturc of fnraee supplies for uaimaJi. 
AlJatormuUy low periods of rainfall may result 
111 major populatioh movententi ot in wriou.*! 

TAflLf 3^-1. fSTiMATED POPUtA- 
TiON OF IHt WOmO « 
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decline in lotul population lliis was the ap¬ 
parent cause of many changes^ am ting native 
Indian tribes of the southwestern Cnited States^ 
and in part it accounts far of population 
on the nortfjern Great Plains between 1^20 
and 1950. 

Migrations. MigraTion of peoples has oc- 
cumtd from the dawn of Inbu] man to ihc 
present. Methods? of iranspniiuon play an im- 
ptiftant part m redlsirlbutjon of the world's 
people through migration. The migrations of 
Lribe^rtsen of the central Asian steppci an: tif 
nece'^^ity ^tlow' if ilicy mu^t nunc on fooi^ and 
the lerriiQ^ they occupy t& limited in extent by 
ilw niude of iransport. The situation U eased 
if people are able to make use of simple cans 
and draft animals, but oitly if the mass move- 
meni rakes place on lerrain of low relief or if 
well-marked roadways md passes con be uti¬ 
lized. Migrations over Jurger area^ may be car¬ 
ried oat If swifi aninuib like the hor^ ur the 
Camel are avail able. Migrations, with the ac- 
compjtnying rxdi^rributJon of population, may 
be of severaS types. Whole agglomeriitioo-s 
^ch as village;* or religious groups, may move 
cn masse. On the otluu' hancL the mov'C may be 
accomplished by sdow inhltratkin nf individiiaH 
or lamlEies^ whhout jny group movefiient. llw 
first lypc of fxipuliition movement is rep¬ 
resented hy the joitlcmeuts of Mormons in 
Uiiihf of Dukhobors in the plains provincca of 
Cnnada. or of Germans ai Llonqulhue in 
wuthem Chile. Occasioniilly Ulc;^c movements 
may he fosicrcd by governmcnl action^ csjie- 
cisilly ff it is desimble tb obtain settlers for a 
newly opened Ironikr. Thi> was die cose in 
Chile, 

InhlEraikin of individuids luid families 
brings about redistribuijon of popEjIuuons 
when prospects for beirer living conditions or 
increased wealth lead lo rnjgratiort^* Huston's 
populniiua w'4is considerably increiised iJurfng 
the nineteenLli ccDiury by infUtrarioci of frish, 
partly iiecuuso uf serious crop lailure^ und foud 
shorLufct in Irehmd. California's pop hi lion m- 
crensed gieady rlimugh a S-year hiJiUration of 
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miners F<ilk>^ing rhi! gpid rush discoveries of 
!H4i± iiJiii IH49. Either mass movements or 
mFiltrutlon may establish popublions thmty on 
the world's frontier areas and so chunge a fron¬ 
tier of lo’A ceonoink Juvcl to mpre intensive 
human usi% makine ix 4i productive rejikm mih 
^'cnerall)' impiovi^d ^Uindards of living 

Notable chitfige-;] in population occur when 
frontiers are opened to setdemenL Amonp ex¬ 
amples are the Bner treks in Somh Africa^ 
ojwning of the Caspian Steppe lands, swarm¬ 
ing pf Chinese into Manchuria, and settling of 
the Argetiline Punipa nind the Gtieai Plains of 
llic United Stales and CuniMia. For a time in 
ibe fifleentli .md ^ixteenTh centuries all of 
North and South Amcnca were firmiicrs, 
open to exploitation and scUlement, Craduidly 
the best outlying lands were occupied, and to¬ 
day there are relativel}' few- frotuiers that will 
provide adet|UiUe xuppori for many people. 
Among those hinds still Ljvui^abte are d>c 
River vectiem of Canad^^^ whkh remains relu- 
lively unpopulated, parts of the Orintxxj 
plains in Venezuela ;ind Colinnbia, ^lome of 
interior Hrazif. liionie highland country in 
Kenya and Tan^ianyika id En^t Africi, and por- 
Uons of interior ,4sia. 

Population Distribuhon in North AniHrica. 
In the Umted most people live in tlie 

humid eastern half of the co^l^lTy^ The pofulii- 
tion. along with the rainfalh declines notice¬ 
ably westw^jjd from about I he 9!5ih mcfidiEin^ 
h then becomes deu-se again in the lowlands 
of soul Item Califotniji. tlie rtreat Valley of Cali- 
ftimiu^ and the Wilhinieite^Pvget lowbriU td 
western Oregt^n and Washingltia ds far Finfth 
Us Vancouver, British Columbia* iictos,s titc 
Canudiun btmndury. Bi'Uveen the West Coast 
valleys and ibe eastern humrd regions m tliru 
United Stales arc extensive ureas ol popula- 
tioTi conccaitratlon ifi irrigalcd Linds, us in 
eastern Uuh and soulhem Idaho or on the 
whe.ii lands mude ciildvahlc by increased ruiri- 
futl. us in custem Washington iind nurlhem 
Oregoni Clusters or coiKcnlriUlons of people 
in much of (he eiistcm part o( Ihc rr^tien are 


largely the resuli of city growlh and de\^c(op- 
ment of centers of manufacturing. RuraJ ptipii- 
lation is spread rtiiher evenly oi^r ihe plains 
and robing hills, though [xipulation tendiy to be 
spiirse in inotiniain ureas, Jike the Adirondiurks 
or ihe coniferous foreiiT regiuns of northwest 
Maine \md upper Michigan. It also tends to 
tve splits in undrained swiiniplands like Uto^c 
of the extreme eastern seaboard or the Ffonda 
Everglades 

tn Cownrfn the brief growing reason Tlinits 
agricultural settlenicnt In the northern direc¬ 
tion. and mosl Caniidian^ Jive In the Oniariit 
Fen insula^ ilie St. Lawrence Valley, and mari¬ 
time regtoni near the international txiiindant 
and on fertile pbins of the Fniiii^ province 
in the interior. Most of the Pacific coasi of 
Cuoarta is too mountainous to attract manv 

■r 

seitters^ hut :i small area near Vancouver and 
v'ictoria, has n mild cllmaie^ gcunJ -^il, 
great forests. ;ind excellent harbors, und n\o^i 
of the people af the provinor live in these 
cities or nearby. North of Lake Huron and 
Lake Superior on llic Laureritsiin Upland, a 
ihmfy populated wilderness separates the 
wheat lands of tItc prakics frooi the general 
tarinmg and induct rial scciitm-S of eastern Can¬ 
ada, In both the United Slates ^ind Canada 
cities are located principally in the eastern pails 
of I he counii ies, especiaWy m i how: action v 
which arc engaged in manufacturing. Factors 
atfetling urban [ocalicm and growlh will be 
ueaied m the next chupier. 

About iwoihirdis <?f .Vfr.TfCrf'>'r population and 
that of Ccntml Ameiica live In the cwkr 
hcallhier uplands in preference to the hwv- 
bnds, a condition dircclly opposite to ihut of 
the mid-taiiiudc losviands. 

Popufollon rn Ofhfif Coni Inants, The zone of 
dense pnpulaucrn in Eitropv extends from 
England cjirougli noitherti FranccH. Belgium, 
the .Netherlands, ecntral Germ any ^ w^tem 
r^techoslovalibt Poland^ and into ihe Ukraine 
of soutliem U-S.S.R. Within ihis zone is a 
eonibination of geographical factors suitable 
for ihc advance of indusiry^ including coid de- 



aecejiS to cOQsiimiug m;itkci5. presence 
of tm muierluJs for fminufiicfiire, fenik ^il, 
and dn early mn in fthinufactum. All rhei^ 
led to a greiJi inct^ase of popuLiiion and itr- 
hunizutfoni c^pi^i nlly during die pa si ceniiuT'. 
in Southern Europe populations are 

local fjihcf Than arranged in a long /one; 
these elusters of £cltlemen^ are usuuUy found 
in deltas, rricr valleys* and coastal TTic 

Po Viilley, outstanding iimong tbeni. com- 
hinei jgriculiurc and industw wilhin its limits. 
TIte coast of eastern Spain near Baroelmiji^ 
ihc Naples area, ihc district around Salonika 
in Greece, the Lyon-Marscillc cluster m 
France, and the vicinity ot Istanbul are .iniang 
ihc imprtani minor concern rations of pcipuhi- 
tion. 

except in Japan and parts of Siberia 
und Intlio, has been only $l khlly a fleered by 
industrial dc\xt(>|UTieni. On this coruincm 
most areas of dense populaikm coincide wiLh 
foc:ilions of tniensive *i|!ricuUijre, with the 
large Uiiiily peopled areii:^ devoied more di- 
redly lu licrding, foresiiy, and a liittc stifw 
^istence farming- riie inuoduetton of mechn- 
mzed farming methods would make possible 
some extensions of faming Into grasslands of 
Asia, in istl probability this would le:ul to a 
corresponding mcrcasc of poptilolion in Uiat 
part of I lie w orld, provided Uiat ^^iLsfyclary 
met hods of trunsportatiun were installed by 
^hich export crops of wheal could he mar- 
keted. 

In I ro pica I South Amenco the densely pop- 
ululed areas are jn the highlands, as in Cen¬ 
tral America and McxLco. but In the southern 
ptiiT of the coitiincnt^ in inldliititudes. llie in- 
hubiiants arc concent rated on the lowlands, 
w'liich arc favorable for ugtkulture. Moun- 


Fi^iiTf >i -5 Tkr o/ n Crrrk fokjco^ 

^ Ay me. fhe owjicri ikur^hfcri a/tutc 

are ihi^n in iht mn 

anti hifsT nre hung from rAi? of rxmm. 

Much ojt §hf H-firiffi iv^r^r conSisiA oJ fkis ^impk 
fypt of htMnd iiihor. iFhtiftigmph. ^^autt^xy AfAyl.) 
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tains, forcsi^, and dry grasslands towiird the 
southern tip of South Amcric%i ure able lo 
support ic^s people eempared with llic Pitmpa 
near Buenos Aires, roLUng plains of Uruguayi 
or ihe cenind vulln of Chile. 

In Afrkii popuhuon concent ration ocettrs 
principally nar the Mcdilerrnrrean in 

NtgeriEi and West Africa^ the highlands of 
East Africa* and southern and esistem pum 
of Bsc continent. Among very dense populu- 
lions exiijtiitg by mean^ of Ugrkuliure urt? those 

S IIMM A RY 

The occupations of gaiberiog^ herding, ;tnJ i^ulv 
sistence ramiTng bfe unmed cm todaj' chiefly in 
poorly tk^'clopcd regions. 

SuMiMence fArming b practiced ^Iso in den^ly 
populated lunds, for cjuimplc. in Southeaiii Asin. 
Commercial AgrietillurCt miFimg, fotcitry^, and 
fishing 4ire charactcmtic of ihe Jnduitrifil 
lulkn along with workincii in mumifiiciiiriiig cn- 
ccipriscs and ho-m of people engBgeJ in iriide, 
verviceSf and prafcssitoitt- 

The hOJinn icihabiunU of the 'i^'orld are 
uneven t) dbirlhutud. Denso populiiliom lkcut In 
dnanufaclurtTig *md urbanized regions and on m* 
tcnsivcJy eullivoicd lertUc lafiTiLand In humid cli- 
matefi with long or frost less growing feasori-'t- 
Oa&cs also sLipport dense populoHons lot the 
area o\ tilkd land. Sparse p€>puktions arc char- 


QUESTIONS 

K l.tM -Ilf ihe Advance ihal have ina<k pos¬ 
able the utilizaiion <i| Ltnd^ ui: 
ft. The hoi hLimid rtgion* 

A. TTc cold hiuiiid re«k™. 

c. The hoi dry regions 

d. l^he cold dry rngicos 

J. Whal IS the physknl piticfn of the populiili^^a 
drstnbutton in the vicinity uf your com- 

niunity' Kow b Xhh paltem fcliilcd tu the liK^aJ 
physical geogtiiphy^ 

J Itcfer lo Ihe mup of j^jputMt^n densiise^ (Tjg- 
lire 23-4J, then urtsweT the foltowinE questions: 

Why are the gjeate:ft popuktton densities ut 
Ihe United Slated eaU of the |0^?(h fflendson wess 
lofigituiie? 


of the della and fifxidpbin of the Nile River, 
with people per sejunre mile in its lower 

part: I hi; density contrasts sharply witli ihe 
adjuccul descits, which are almost urtinhab- 
Ited. 

A bfgc pan of AuvraliiM iv oJniost cmpl) 
of people, hut fiiere are ^lue cmccnitutiom 
in the southeastern part around Melbourne 
and Sidney and mi^i^eriite populnlion along 
ihe Queeniilaitd coast and in the soutiiuest. 


dcteristtc of unirHgafed deserthi high^ cold, and 
rocky motintams and plateau^, tundiri:?, the -colder 
-af the taigbif and itopical riiirt lurests. 

Onttint 

frlmery eccupalioni 

Gathering 

Agrkullure 

Herding 

Forestry 

Mioidg 

FisMEng 

Other oceupaiions 
Dktribufion of werld poputarion 
Areas ot dense populaliun 
rVre^s ot sparse popuJEilion 
In the differeiir conimenis 


W'hai part of the Bapins k most 

densely pcijHil.itutl? W'hy'j^ 

Whal desert area tupportc the greuic.^t popu¬ 
lation'? 

Whal clinTufic realm haR I he widest HfCa hav¬ 
ing over 25it |^a>pEc per ^uarc mijc? 

4 . Not iitl pans ot Ausirahsi lie iq ihe desert, 
hu! why \% ihe ooniinenT underpopulaied? 

5 - New ^aland's chmate w rwi unhke ihai of 
pans of norihwcslcrn Europe hut il is tpnrsety 
iwpuhited hv comparisDn Why ? 

6 . What Ewo pans or Africa am le»sr pijpulau^? 
WhyT 
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TOPICS t^OP OlSCUSSrON 

/* Ih each cuiie, n major redistrfhirfmn of popu- 
Ihtkm occurred in the ye^r iadJcLiLeiJ^ ttr fkioii 
ShcreiAftcr, WhaJ parti of I he world became more 
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Most humitii beings are giegarinus; ibc 
Very nature of nian himself calls for contacts 
with fellow beings and dcvelopraenl of mutual 
trusts that eventtmOy help both individuals 
imd groups. The simplest fornt «if contact is 
that of the family, in vtlikh individuals arc 
related not only by blood but by feeling oJ 
kinship. This tv the principal reason why u 
small group tjf people unite Ihcir efforlv for 
mutual benefit. Working togciher, they cun 
produce niore and bcuer fc»i>d than if they 
•Worketl slnglv. Joint action to protect them* 
seives ug.i[nst enemies may mean their long- 
run sturvivul. 

]| iv but a step from the family with few 
members to tlie largci group that lakes the 
form ol the tribe or citifi baniily iiud iribc 
loeeihcr constitute the principal social units 
of prirttUive man. SVithln the tribe, there are 
blood relMionships and recognition of the 
lamily group Emergence of such a tribe as a 


social unit proviiJe.s belter economic contii- 
lionv and niilitury defense than a smalkr 
group might achieve Latci, as human groups 
begin to have fised dwelling pliicev, scitk' 
menrs nppear, 

Under conditions of widely dispersed settle- 
fncnl, ihc farmstead of the family becomes ii 
community in miniature. It is not found in nil 
parts of I he world since family groups liave 
not always Iseen able (st risk living in open 
country, Wst they be attacked by marauders. 
This was true in norihwciitern Europe, but in 
the United Stoles single fiirTn.vtc;id> arc wide¬ 
spread in maijv wclions. The density ol ihese 
fiimi settlements depends upon ability of the 
bnd to produce eropsi ramisieads m unpre-. 
ductive areas such as northern Michigan arc 
few and widely separated, but dispersed fiirms 
in the fertile Shenandoah Valley of Virginia 
are nil me re a n 

No matter where the fann may he, cenaiji 
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siruL'lur^ jre to iL$ ^uccc^^ful 

operation These penally indude a dwelling 
for xhe fanner and has fptnily. and a barn lo 
house livestock or poulLry or to sene ns stor¬ 
age for hay and grain. These two structures: 
Isomeiinics coriibincd in j single building in 
S^it^erluocJ I may he regarded as the biisic 
needs <d itny farm. Other struciures within ihe 
frirmstead may include pig and pouhry 
houses, a barnyctrd* springhousCp structures 
foi shelter of farm miichinery. silo, initk- 
house, :iiid several other funcUonal units. 
Buildmp may vnjy From place to place: in 
southern CaUfomiu, for exampk, there is 
little need for large silos far storing cattle feed 
because I he mild cIlrmiEc allow s paslufagt 
out-of-dooTii. On The murine windward coast 
of w'e^Tcrn \VashmgiQii, the corncrib ES absent 
because die Pacific NonliwcsE climale h too 
cool tot ijuiintity prodLiction of corn In other 
purts of the w^orld, form stmetures teRecl local 
rtci-ds of the farm operator;^ ,ittd even the 
huiMing^ the»uselves appear in widely differ*- 
ent forms such as the highly usefuf "bank 
ham*' of (he Swiss viiUey?. This is u hillside 
siriicEure wiih cattle stalls on the low^si le^cl 
and rniiip approaefi to £hc having ntxvr on 
the uppci level 

A second lype of single-family seillenicnl 
ts represcniird by the unirA. a w^trd Vritroduced 
into thik Cf wintry by early Spanish vet tiers of 
the SEUithwesi, This type of %eltterneiH is iis- 
MDcjuled mujnly with tho^ie putts of t|ie world 
where cuttle raising the Eciiding txonmiiic 
operation Appearance uf the ranch may diPer 
greatly from ttLii of Hie furrn, hccau^ ntedii 
of the caiilc rancher cull for dwelling, con ids, 
shcttcc for horsev* well lumsc, and oihcr <iui- 
t>iuldingv. TTie large barn OJ the diury Fcgiims. 
the ctirncrih, hik% and milkhou,^ arc foreign lo 
tfic rnnch >ciElement. C!ontrnsts arc shurp in the 
physteal appearaucc of These ectmomk units, 
f unhem)urc, the inahhiTV *y^ cattle country to 
suppotE large numbcfi of people implJcs that 
ranch sersiemems arc very witkJy dispccted. 
TJie iicitial site id’ ilic ranch may reflect the 
prevence td water in stilhckiit iitmscnt la nicct 
fiwds oT the ranch owner and hia livestock- 


Seglnnmg^ of Setflement, As siwn as human 
beings abLindon a noms^dic cs;isteni:e and turn 
to some selected location to live for part or 
all 111 each }eaJ, dicn beginning of settlement 
can be readily observed. "ITic comittunitv niav 
consist of * 7 tily n few dwellings or even, in 
some cashes, a single dwelling of large size. 
Sctlkmenis may have no high degree of per- 
mimenccp tniE once occupied their owners call 
them home. SettlemmU utilize n wide variety 
of sites, including large and airy caves, ^maJi 
ishtuds In a sircam, small hilhopH, or otfshnre 
i'^lands Settlement sites can he jmilyzed with 
rafercTice to a«hantage$ they oiler tho^ who 
occupy Ehcm. Islands, for example, may be so 
situated thm they provide excellent natural 
protect ton agains t at tact liilltcip locations 
may be fortilled with relLiilvely hide difTicultj 
against Intruden^. The caw cnirunce may be 
so unupproochiiblc Thai k cun be defended h} 
ij handful of petiplc. In cemoTc parts ot the 
world these prinriiive settlements still cxiiiT in 
mountamous interturs of south western Clima. 
dry lands of Arabiii. and along arcljc sbores- 
As civtlizuEiim advjjnces, how'ever, the primi¬ 
tive settlci^icnEs^ tend to dissippeur entirely or 
grow in si 5 i!c to become communities uf a more 
^idvanccd culture. 

After several tanulies have joined together 
und arc lining jn a small setticnpent, ihc vj!- 
bge nucleus appears. Villages may take the 
form of chisters of dweJllii^ belonging to ^ 
luilf-dozen foniUics of lishcmien, av along Ehc 
coast o| Japan, or may be very compact com¬ 
munities like Ehc vineyard tovvn'^ of ihe centrni 
Rhine Pulley. They develop when sevetti! 
ranch owTierv toiahlisli holdings near each 
other in the Gfcai Plains of ccmnil Canada, 
or when loggers live near together for com- 
panionship. Such a eonunimilv is comtoonly 
colled a hiwrtvt: In iu simplest form it ts little 
moffi I him u fexv families living neuf roch 
other. lE supports few commiitihy .kcdvitie^ 
though its location msky be dignified by ^ 
nniue. The settlement will be recognized by 
traveltLfs and the naiiie may appear on rtiaps. 
Many wttlements never advance beyond Phis 
inhio! stage. They muv. on the othci haind, at- 
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tfiict cntjiigh residents to tjccoute ctimmunitiffs 
oi size ;irtd impnanoc. They may disappear 
entirety I leaving behind not hit) g more than a 
name lui the map. 

Settlement sit«. Before the dcveiopmcni of 
rail transportation, importani bentsnicnty and 
cities were cither seaports or located on navi¬ 
gable fivers. Mom large European cities juiI 
towns are scapirts or river jHirts. Every 
tai L'iiy of the IS ofignial provinces of China 
is saJd to have been built on u navigable 
stream. Even with some decline In ItiiHie on 
Streams in the United Slates, many scttieincms 
owe iheir start, if not theit continued growth, 
to b river location. 

.^inong useful settlement and city sites are 
locations at or near the confluence of streams. 
People who live near the junciion of two 
streams can command traffie and trade 
throu^ three river viUlcys—upriver on tw-o 
streams nnd downriver on one. A location of 
this son js highly ndvantageoui; generally 
communities that develop at contlucnee sites 
arc busily engaged m commerce, as at Piits- 
bunili. St. U^uiti. and Cairo. Ulinols. The 
ground at the junction of rivers should be high 
enough to provide ,i site above flood waters. 
Some streams join m low swampy land that 
entirety unsuitcd for building: at these places 
no cities or settlements of imponmiL'c can de¬ 
velop without major changes in the site con- 
ditiiin. The junction of the Red River and 
the Mississippi, or the Aikun.tas and Missis¬ 
sippi, for example, is unsatisfactory for build¬ 
ing; ,md neither conllticnce is occupied by an 
iniportant community. Rivers ntay erode the 
ground at ilieic conllucnte; the site of the old 
trading ptwt of Fon Union, located at the 
junction of die Yellowstone <uid Missouri a 
century ugo, has entirely disappoarvd: and 
tile miiulh of the Ycliimstone is nearly .1 miles 
flwuy from Hs former location. Tliese condi¬ 
tions fhwan the continued existence of city or 
village. 

A second importiijit settlement site iv lo¬ 
cated where land and water ruiites join, di¬ 
verge. or cross. This tj'pc of she is often found 


near The muiitli of u river as it enters the tea 
trjgurr 24-n The land route emerges from 
the nwr valley: tJie riw mmtih muy be suffi- 
cienllv larcie to adjnil shipping. These settle¬ 
ments are commonly located at the head of 
oc'C'On navi)iaboa In the stream vulleyv whether 
k he Ji short distance upstream at the inner- 
rnnst point reiiched by ocean vessels, or u 
greater distance upstreum nt the hciiJ of nil 
river navigjjiion, The firet type of city is repre¬ 
sented by the position of Nc* f>fleans; the 
second by the locatian of St. Fuuh 

Still djioihur type of settlement ii> found in 
mountarnous regions where lund inivcl is fun- 
ticlcd through pastes, taking advantage of tite 
lowest and e,isicst iransportaiion routes at 
Tight angles 10 llte trend of niountain ranges. 
Pass jaenlerntfurs of this ty pe may be found at 
either end pf a pass, where routes fan out or 
cHEicenirate as iiavclccs leave or enicr rhe 
pass itteif. 

One teUlemeni site Is commonly located m 
a cemrai position in the heart ol a large und 
productive plain within which traffle und 

Fia.ure 244 Riga, L<tivta, «n HnpuiUrm-ti m>i'« 
within a paiiem iorfiUcaUitm i, tmnmry. ’. emfd- 
iitiU, S- caitii-.Jr'iiL 4. ftiw'Ti imU (ntd ptaee, 

J. cufitttlrai. 4, a it'ifttiMry of tht: 1 >uhu, 

7. iht Dtmu, Ti. /(trffffru/iiwii, \Vsed hy ctu/ztery 
of t. H, Leighty,\ 
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giHMjv move foward the center where impor- 
t:int nmrki^i itre located. SetElemenis 

of this fjp: enga^ in trjide and iiommen:* 
and perhaps in manufacturing activities on a 
larce sciilc. 

\ny marked iritn^fK^utiou break ts hkcly 

10 fcKter the estubhihrticin of ;t witkmcnt. 
especially along Mreumi. where LralTic tv inier- 
riipied by large wntcrfidb or rapids An addi- 
TEonal reason Iqt settling here Ihe steady 
supply Ilf pimrr iivailablc tm manufactirnng 
prtx:C5scs. In fact, any inipon^mt source of 
pCH^iCr, w'hclhcr it he falling walcr^ coni sup- 
piles, or petr\»luum deposits, may provide u 
base Tor founding settlements of tiize and impor¬ 
tance. In more arid pailv vf the ^ortd sphere 
irtffifr Ts at a premium, the presence nf a flow¬ 
ing stR'-un or perennial spring itccoums for 
the escabbshrnent and growth of many coni- 
mtimlie!!]. 

It \s oppajeai thaS selection of settlement 
vUes is slfOJigly iiffccted bj f i t presence of 
trjJispoilatinn rimfc^i (2) resources, irLcluding 
uv^ilahle frxd supply, |Xiwer, iirid water, iind 
(^) local conditions ihtiL favor defense. Other 
factors may be significant, but these seem to 
be pnncipal rea^ions why pLirticular livmg snes 
arc ■elected. In addition, natural facrurs such 
ai hflUopS' or mountain passes inav l>C Unpof- 
tani consldcratiiins*, but Uic mcie presence of 
desirable hiiidscupe features dLsr^ nut ncces- 
siirily imply thul ■» ^41 lenient wil) be kicnted 
there, Tticre are eAcellerit hurbnrf^ that should 
serve as impoTtattl sites tor ports along the 
aiusts of soul hem Cliile. hut i>lher gtrographi* 
cat jid van races are absent; hence ihe po|Ui!a- 
lion in iJiitl rcmoie part of the woilil remains 
small olid vettfcmunis ,ire few. 

Many oilier reusans uccount lor the pres¬ 
ence <d ^tUcEiienli- Hu mail beings can make 

11 wide range oJ ctusices, and liicy may sukci 
a local inn wIlhiAut cegaTii for c^inditions Thid 
niiturc prpW'kled. This type ol sentement is 
tjccatonally foimd m highly industnali^ re¬ 
gions. bm if ihr choice tif vue has been too 
poor, Mic setdemont may exist for only o j^hoit 
pci juii. 

C^inmuiiin The reuj life of tJw 


community begins when the hunikt becomes 
io brge UiJit its residents rojuirc greaicf prolcC' 
tion for properly ihun their ovrn effons can 
give- Community services then develop and 
conic to include fire prflteclion, schools, and 
even sanitaiion and water supply. These rq^re- 
sent I he piincipai aspects of local government, 
and the number of services usually is cLosely 
nebted *o size of the communUy and its ability 
to pity for them. NongovernTncnial commu- 
mty sen ices include provision for religious 
worship, a burial place, and u building to ac- 
cooirnodiitc sociul gatherings, \fery small com- 
munitfes sometimes maintain parks for rccrea- 
tisjml puipnNes, 

As the conimuniTy growi and frmsper5ip its 
residents may Irnd it dcsirabic to jsrovide a 
plan w^hcreby the best qualities of the settle¬ 
ment will l>c perpetuated; that community 
planning h placed in ojxrrution. though os a 
geticrul ntlc people do noi realize the need 
fof h until the village or town i^ of some size. 
The pnnictilur ^eniec^ uvaibhle in any mm- 
inunily wilt vary with time and place; bin 
among vejy primitive people there is often a 
liurprising auiouni of joint aciion accont- 
plishod on behalf of the entire scUiemcni. 

Stiliemefit pawnu. The piiLLem ot a 
community a^ It appears uptin a map may 
take any of ^neral diftercni forni!h, such as a 
circtiliir eJu^kter of Imis, houses arrunged ut a 
erv>ssing. or sElects planned on latticework 
{gridj patterns or in the forni of a V. Often 
the pattern of tjie communiiy reflects local 
Uan^poiiunon condirmns. A sclilcmcnt IcH 
caicd 111 a river eonnucncc, for example, may 
develop with a distinct Y pin tern; a ^i!lc* 
ment at transporiuiion crossroadv inay ap- 
pur Oft ihc Tiiiip as an X, One tommon type 
of hamlet paiiem is exlrcmel) simple -md con¬ 
sists id two rows of structures facing each 
other along a single sireci This is sometimes 
referred to sis a ‘stnng'" settlement or "siting 
town.” It Is probable that settleiiicol patterns 
arc more frequently Ucd to IfKial tranSfWtu- 
Liun rciufes Uiiin to fcjlUicA of naEUTal leltd 
such as IieU^ or streams. 

Mo\i community maps show a focal point 
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or ntidtf where grealest coitiniunity activity 
lalce^ pltioc. This may be a Id^hwiiv inter¬ 
section, in the vtcinii) of retail storcis. or 
around miall piirk. To ufid lands, the focnl 
point may be die well from which people mujtl 
obtain dordestic: water supplies. In many Coid- 
muTTitics ibc leading activity }s related to die 

T«f CITY 

The erty as it exists in most countries today iv 
a retadvcly modern phenomenon. In ancient 
limes and under primitive conditions of iravel, 
the tlisirlbuUon ol populaiion tended to ix; 
wiilespread. There were only a few large 
cities in antiquity such as Adieus, Alcxandriat 
Of Rome: must people Lived in a nmnl en¬ 
vironment—either on dispersed f3rmsiead„>, 
or more communly, in smidi settlemciU ng- 
gtomenidons. homkts, or vjUages. As trans¬ 
port Improves^ people lend lo live together in 
lorgef numbers. The setdemcnt begimiing as 
A small wilderness fort, crussroaJi cenier, nr 
forest camp growjt lo brge siac, might even 
become a city of several inillions. Generally 
the liirger the city^ the greater the degree of 
complexity of hvmg conditions among m resi¬ 
dents. 

Left to themselves, very large dbes are in- 
enpabk of providing sidlkicnt food or loci for 
their inhnbtitints Aliliough those who live in 
chics may t>e engaged in munufachtring innd 
in production of goods that they themnchci^ 
use or Trade, they nre not in a position lo ob' 
rain raw materials from which ihosc gLjods 
must be made. They depend upon (ranspona¬ 
tion facilities to bring siiEm most tmiEcriuis 
needed for the support and enmfort of the 
pc<iple in the city ilself. The jiKHlem city rep- 
rci^cnis a homew^hat urtlfkial way izd living: 
as ^^u^esied earlier in this bcK'^k. the iiudy of 
urban peogrnphy is imjch more complect than 
ihe study of rural geography; hence the study 
of cits aciivities is more involved ihnn study 
of farm jactjvdics. where htinmn beings live in 
comparatively eJose relationship to conditions 
that nature provides. 

Tht (try rtfe*. Tliere h little dilTercnce be- 


church or an ancient ensile In ^oudicasitTn 
linked Slates, the phuiiatlon type of vcUle- 
ment was eiitahlished at an early diite; in 
hamlets of tlii$ type the foetal pehut of aettviry 
was the Ihtec mansion of the iiwner. olten 
fycirtf I! [j.tvigilbic sireiim. Around ihis ^ii uc- 
turc iTtuoii coniJiiuiiitS' n{:tjvitv rovilived. 

^ i 


I ween site conditions characteristic of small 
settEemenis and those of large urban centers. 
Common types of ciiy sites include ihv^ tf> 
cated ai stream confiucnces, crossroads junc- 
tiom, and at points wlicre It Js customary icj 
change ihe me!hod by svhich shipments arc 
madc^ Cities may attain large size if kicated 
ncaf dcsiruhk harbois in u productive urea. 
Even frontier settle:ments wilh their forfihcu- 
tions find it piw^:iblc to abanLlim aspecls of 
mlliiaiy^ life and become mujoc urban ag- 
gjomcriitions. Fortified city I oca t Jims related 
to a military froniici are usually krtned 
wurch wfra. Smne of the worlds latgest dtiex 
begun in this fashion, including Beftin, Chi¬ 
cago. Iktroit. and Pktsbuegh f hr hilTrop that 
can be fortified represems one type of loca¬ 
tion well ;K!Liptcd for snuiSf settlements; such 
a sjie. liowcver, docs nut lend iiself to dcvcl- 
opiTienl oi a large city. 

Cilicia well tis hiimlcLs grow ui any siie 
w'hcne trantpoiialton intrrru|ncd. 
for example, pmsper^ from the fact that water 
trLim;p:irt l>ctwccn Luke fciie and L^kc On- 
tano is intcmiptcd at Niagara Fnlb, A a 4 
resah of the mlcrrupilon, ihe Eric Ciiniit was^ 
complcied in IK 35 along ^ rome through cen¬ 
tral New York State that iruide it possible to 
ctrximivcni Magafu Falls. Not even construe- 
lion of the Wciluiid Canal eonnt?eting Lakc$ 
Eric ;md Ontario ha^t given rise to growtfi of a 
cirj of I he si/c or imtxirtance of llutTalo. 

Ancriher important locatic^i^ lies ai any 
break m tran^tportaliun thiit iiLay res 11)E from 
falls or rapids uroimd which goods must he 
portaged, as at Louisville on the "balls of \hii 
GhLo,'^ ;nid IJ^e Dalk^. Gregon, on die Co- 
lamtTio. River, Other lowns ar^ luculed at coti' 
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vonicni jLnctions of canals jinJ rivers, as ut 
Albany iind Troy, New Yorli. or of land roufci 
and water routes, as 41 Gncinnaii and Kansas 
City, Manufui'turing towns, us nietiiiontfd pre¬ 
viously, fleveUiped qukkiy at sources of water 
power, as at Minneapolis (Figure 24-3}, 
Spokane, and Holyoke. Early trading towns 
along the Obio River include Marietta and 
Portsmouth. Ohio; Madison, Indiana; unJ 
Paducah. Kentucky. 

Sometlnies "twin cities'* develop, one at the 
Jiead of navigation and The other at tfic rapids, 
as St Ptjul and Minneapolis. Twin diics may 
also grow on opposite sides of rivers or bays. 
As a city expands, those who wish to practice 
gardening or pul try raising may live on the 
Ollier shore where land is cheap Factories 
may alio be located opposite the Large city on 
cheapr builditig sites. Twin citres having 
ihese characteristics are numerous; Si. Louis 
and East St. Louis; Kansas Clly, Kansas, North 
Kansas City and Kansas City, Missouri: Cincin¬ 
nati and Covington: Deiroit and Windsor; New 
York and die Jersey shore cities; San ErandAco 
jind Oakland. 

Local gcograpbiL conditio ns «l the she may 
favor city growth. Kansav City. Sfissouri, for 
example, is vituiitcd at sufficient height ahirvc 
the Mbsouri River so that it hits excellent 
drainugc and is free from Hood The land sur¬ 


face is VO nearly level that it is comparatively 
simpU’ tor this dly to grow in uny direction 
away from the rher. Its location is cenirul 
within the United States with many railways 
Hnd highways intersecting liierc, pioviding 
flrst-clflss IransprtiiLton, KauiLas CftV is also 
HD liiiprtant center of utr (ranspn. The 
highly productive hinterland is in the heart of 
one of the best agriculltjr,il sections of the en¬ 
tire nation. Trntispination of limited type is 
possible on ihe river, 

In conrrast, the city of Seattle is not cen* 
irally located wiut rcsiiicci to any pun of the 
United States. II occupies u relatiixMy namv* 
and hilly neck of land between a deep salt¬ 
water inlet nn its western side and u Jong and 
narrow fresh-water lake to the eiisi, Until a 
lloaiing bridge was bajli acro.ss the lute, it 
was necessary for land traffic moving in or out 
of Seattle to go entirely arcunJ one end of the 
lake. Mill only is tlw neck of land thickly 
congested, hut its surface is extremely hilly, 
thereby reducing the desirable iand Ihiit might 
otJierwiiie be nvmlabk for growth of the city 
and making costs of city services very- higJi 
Furthermore, not fur cast of Seattle the Cos- 
cade Range foniiti a Irajfic barrier and limilv 
Scatilcs productive iiinterland. 

It is apparent from the preceding discu^ion 
that ciiicit wtneiimrs bcccjnc large in spite of 
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unravarabic ccogruphic factors- To return lo 
Seattle uE iin estaiiiple. local cottdjiiuns seem¬ 
ingly do tu>i encourage pTogre$&» hut Seaillc 
does enjoy the advaniugc of favorable toca- 
lion on a great-circle route to eastern Asia. 
It also has extensive nearby forests and whnt 
tiii^t be regarded as a marine hinterland to 
tlw west, from which r|unijtities of commercial 
Itth arc obtained. Fun her, fl cnpvs -t favored 
position with Tcspcct to Alaskan trade Other 
favorable geographic factors tend to offset 
disadvantages previously described. 

Because of wide variation in local geo¬ 
graphic conditions, it is obvious iJiai no two 
cities can be idcntiC4il in development or char¬ 
acteristics- Each urban ceniei has its owji 
personality, and though ii is possible to gen¬ 
eralize to a certain exicnl. eoniruiting geo¬ 
graphical conditions always distinguish it 
from its ncighbor- 


City Patterns. The map of a city is easily 
recognizable bccau-sc of the network of mter- 
sectiiig lines representing transportation 
routes w'itiiin the ciiy. Such a map prcsyentji a 
piittem of streets—ii pattern that may rellcct 
any one ol several widely ilitfecent geogruphtc 
circumstances. In very hilly terrain, frtr ex¬ 
ample, it is difficult to impose a system of 
mathematical tines upn the map with success. 
Ji tor any reason iHe site occttples discontinu¬ 
ous s'A'aiHplajids or lakes are numerous within 
the city lintits, the grid or laiticewoik pattern 
is tinsuttuble because thul produces many dead¬ 
end Streets or other interrupiioRs. Iti hill cities, 
it is more logical To arrange the pan cm so that 
streets mount sleep slopes with gradual rise. 
Tills brings about a pattern that lias little imr- 
formity. Unfortunately, cities like San Francisco 
and Scxnlc have used the grid pattern in spite 
oJ very steep hills, 


n^ure 24^S WHimm f*enn'f plan lar the chy af PhHudetphia, 0»f of the 
eurlliit eKmnpli't o} dry platsuitsg <m ot laiiKt. immferrvtl 

ro ,V.»rr/t Atncrii'tin mtknirnts. The centfr Pf the rjiy hvw A> an 

open iprur, i^ htre Otr prr^ni n/y hull 'ftatnis t our other opm dwi.v, m he 
lir ihni phvi urcctufil 

0 / the rnwimi coriftitmuiiott fhr Uu at i/wc* flur^. 
rurnrr of tJic ai>. iirjai itifticuie fhr urhiJtn {^ommmhy 

of f*hi!a{tt'lphut io i776n 
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Some city paiicms ;in: arfan^cd so ihat 
streets are par-ilicl to or m right tutglcs tu stime 
geographic feature such as a or river 
shore (Figure 74-3), OtJjcri may be closely 
rcJnIcd to direct ton of rail lintr^ trr major 
liigfiivayJJ. Still others appear m mops cir^ 
cics or other rnnthenratical figureSp ihoUEh 
those are rare. Ai first ghuicc. some ei[y maps 
seem lo display no pat ten) whatever^ but 
closer inspeetioji usu4iJ!) iniJicates some rea- 
stm behind the tircct layotu and often rhai 
teason b geographic. Many Oriental and Eu¬ 
ropean citio founded before the days of 
wheeled V'chicics are alniojit unpatremed, 
with nan”oiv twisting alleys imte^td of strectiL 


As suggcisted earlier^ city patterni. occtiskm- 
ally show* plainly the city's history, as In tile 
ca\c of the Fiiris bouicvptrds which were orig^- 
TUiliy locations of city walls. In the United 
Stares, travelers nre so acccsinmed to the 
usual gnd pa iter Ji (which Ls well designed tor 
level ground) tinii ihey cannot underftand 
why older cities sucb m Boston hrive confused 
stfcci patterns, Therein Uty the difference be¬ 
tween a dty liiid out in advance ol settlement^ 
and the unplanned city which began as a sniull 
community and developed slowly without 
consideration of die relation between streets 
and site conditions. 


THE fUMCIlONS OF CITIES 

Cities ma) be chiHsirtcd nut unly as to site and 
locaticm, but fllsi) by principal services that 
they provEtk. In gemenih the more service^ 
the brondcr wilJ be The base of the urbim 
economy nind the inure stable the dty's trurle 
and commerce. Cities whose function is highly 
specialized may expenen^re great diflicuhv 


if for any te a son the single source of wcaldi 
i$ impaired. To select a puriicular esiimpk, 
economic activliics of Hk dty of Gary. Imii- 
sina» arc direcBed nlniDst wholly id prodiiciiori 
of one basic ctmimodity—steel, ff the yieel 
mills close down for iiny reason the patple of 
G«iry have no other major source of income 



fi^itrr 14^4 Nrn' Yurk tu a t^nt 
ccntif fvr rFaMispoTiaumi rifutes^ {Aft^ 
Cart O, SaUfrJ) 
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ID ^iippwrr Uaem for anv length tif time Jn 
ionir;4sL a city like Fur? W^ivnt;. Inrlbnn, 
which has a Varied (i&t of induKiries, is in a 
mor^ secure economic ps^^ilhm aJid is less 
likely ti3 cxpcikiice dithcMlty if one of its 
IndtiSt™? is out of Operifctitin^ since lUlicr 
local manufacturing plants svlU take up die 
ibek 

Chiiftgi^x in pmciktrLt < 1 / E7h«. Sometimes 
cities outlive the original ren^on for their 
locatiort: for example. Bruges and Ghent in 
Bclgiutn were impurtant ports during the 
Middle Ages, but tlicLr Imrbors sihed up and 
could no longer be used by large sMps \knjce 
hit too shitilow u hurboi for modem ship 
ping and this former greiii i^apirt now cams 
much of its living from the toari^T Ltadc. Cities 
dcpcndcm on mineruls and forest products are 


often short-^lived because of cxluiusticm of raw 

muieiiaU. unlcw stmie or her industry replaces 
the original one. ihus! Saginaw and Bay City* 
Michigan^ once famous lor lumber mills, now 
make automobile piins and other mac h in cry. 

Commfr€ia! atiof and trade centers^. Lead¬ 
ing fimction^ of dries at the present timo 
arc of the manuraciiiiing center and 

commcrcbl or I Fading ccnlcf I'pon iliese tuo 
or ii la^mhinulion of the two, rests the" 
grcfirer part of the ^vorld's urbikn cconornic 
actiTiily A commcTCioJ City above nIJ else 
must have convenience of transponaiion. An 
ideal kHration is on n gotkl harbor with ej?iy 
access by river or rul! to u rJdi hinterbnil or 
iribijfary territory. Great commefcial ckies 
like York {Figure 24—t) and London 

(Rgure 24-.^ I arc favored by lix'alifios on 
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main world trade wum. Human 
further the growili of com mere in) ccnier^. 
thus Hong Kong and Singapore, developed 
by ihc nritisli frtun incfe villages lo large 
dtie\ iti a single cmiurj^ are free fKsrfs and 
hi\yc become great entrepots- where goods arc 
assembied from ail pairs of Use world la be 
redistributed to other markcis. If islands on 
whjch Hong Kong and SingLipore iire Ick 
caied had remained under conirol of ihe 
Chinese lUid Malays rcspceiiv^ly, their de- 
velsipmcnt would have been greatly retarded 
Stimc inland eittes like Chicago and Sl Louis 
are also of great commercial unportance. al- 
ihough less favored than ocean ports, which 
proHi from both domestic and foreign trade. 
Commercial cilitsi employ niany people in the 
tfiUTspt^rtaiion and wiiolesulLng cif gi>od^. An 
exanipie h Sps^k&nc. Washingtan. ai the junc¬ 
tion of rajlt bighwray^ and air transponation, 
where cliwp hytiropower is available for in- 
dusiry (Figure 24-6;. 

Transpritriution. The city who^ major 
activity 1$ related u? transport;iiEon Is of Ini- 
porianct no mailer whert it hm been lo¬ 
cated. WJien a transport tenter has several 


ffCure 24^ Spokafii:^ nj <3 nattier 

oS rail higimay, a/ni mr rmUis, 



dilTercjii types of carricfs. its ectmomic posi¬ 
tion W mort secure Lhan if if must rely apcin 
river or highway alone. A growing chy should 
be well provided with rail Tinc^, finit-cLkSs 
highways, river* ocean, or canal IranspofL anti 
facfcliiies for air transporlutiun. Lack of uny 
one of ihiise might noi netievia^jiy himdicap 
dl) growth; fni example, many thriving cen¬ 
ters have no water transportaiion. 

Wiihoui adctjaaTe transprtailon. no pop¬ 
ulous ccnier can exist. Munv cities beean as 
mere crossiond^ trading centers. Transfer of 
eoiTimodhies from one foiTu of transpoiiulk>n 
to anOLhcf a common necessity; thu* thert 
tire the tTmrkel tovvns to which farm products 
are fiuiilcd by w^agon or truck and shipped by 
rail or boar to dii^ram places. TTie |unciion of 
rail roads p division poin t s, iind location of car- 
sho|?s all provide employment and odd 10 
popuUiUon oi erdes. 

Cities devefup where ihctt i^ a change from 
one form of iranypcirtation to anoiber^ espe- 
ciulty when buH comnuxiities are handled. 
This known as ^'breaking of bulfc.^' Tiitts 
Duluth nxreives wheat, Hax.'hmtber. imd hon 
ore bj mil and then sWps these products down 
the Great Lakes by steamer, tn relum* caal^ 
aulomtthlle^J^ and some other miinufuctureit 
^rc brought 10 Duluth for distribuiion inlunJ 
by rnil. 

Intersectiems of rEiilroads, highways^ or w^a- 
terways wiih similar or difTerenl forms of 
trnnsportation always favor growili of citicsf^ 
Naiurul relief features nmy control transportit- 
ikm roules and lie nee luwn locations. In Eu¬ 
rope intersection of trade routes .tcccnmts 
lar^lj for the economic importinicc of Berlin, 
.Vtoscow* Vienna, Paris, jind London, though 
milii^ry activities were also ;m importnnL factor 
in the establif^hnicnt and gjrowih of uJl JhiKc 
centers, fn North America* Chicago?. St. IrOUis, 
Kiinsiis City, and Mom real, Canada, offer 
good exjmplo of lr,insp>rt centers. 

liiuiroad ciViiM. Rnilroails lijtve aeciiunlcd 
for the local ion ujjd growth of cities in the 
United States and in oilier new nines like 
C.jrrada. vince milruads often preceded scttlc- 
meni in the central and western pans of these 
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Among ni^iur^l fpix:*or!^ mvoki'd arc 
the endii of Iwriifr^ like U^ic% mountumv 
dewfrt!i. Of aim^ of the tile ol 
HHtnntl cro&^ing:$ or junctions of rouies^ or nny 
nutiinal hfcak in imnsportution cn roulc ^fild 
ui tcnrimuJ poinU (f igunr 24'"?) . Sckctioo of 
one of pissibk rouU* for the rail- 

rraaiJ Of lociLtUm al a station ma) hav^ d^tef- 
niincct vt hich of sevetai n^nier^ woukl devdop 
into im^xiElant cities and which wonld languish 
(or iwant of ;radc !n riulrDad-buildiiig days, 
the coastruciiop inwn at the constantly QX~ 
tending end of die iinc enjoyed u. lemporary 
ho!im. Siniibr con^trLictk^n towns develop dur¬ 
ing building of ilantSr like Hwvor iind Grand 
Coutce* of tanneb tike the Metropolitan Atj- 
Urdu cl in s^>u|hi:rn CaJifomtap and sometimes 
of lughways and war-iraining centers. 

Railroads ihcmsclvcs were built first from 
city to ceiVt often to eofincct two water ways, 
IInJ were located aU’sng previous routes of 
tfavel. Thus they helped the growth of cities 
already cstabliH^hcd and e.'iEenJcd niarkcts for 
factories and other producers ht the iitKi. 
tjRuullv f ailroads were bwli cm the easiest route 
uVulLkble wJiere popiilnlicin tintJ freight were 
8t (uind SoniL<liinc» n rail line must cro>is tiit- 
produclivc territory like Nevail;t in order lu 
connect developed regions like the Ninldle 
West and the Pacillc Ccrast. Nut nti mipurtiint 
city in this country i$ without T«)iliv>)d freigfll 
service. 

Aemtircg cHitrs. Min}ii|. fishinc, and 
lumlicring centers (csemble encti other In ihni 
they collect natural products lUtd distribuie 
ihem to distant ntarkets; only small luiiounis 
of the products ur? used in the inimediatc 
vicinity. Obviously a town that e^phhts .i niitu- 
rd produci must have n location ticdf •> supply 
of it. bxamptes ol mining towns include Butte, 
iohunnesbure^ the mining centers of Pcnnsyl- 
vunia. and l ilbhing, Mtnnoioui. TJiougli a mine 
must be near ores, a smelter or rcUnery may be 
built where condi I ions ar^ more favorable tlKtn 
ihosc neur the mlnc> 1 Figure 2l'tl, Fishing 
ceiuer\, us meitnoned elsewhere, ntusi he won- 
Veniently located with regard both to the supply 
ul fish and to sale of the product. Lumber cert* 



-4-7 Tft^ a/ o rnmhnt 

triiy, Toh*do. Ohio. ihr. Rivvr £tNd 

itx Nofc da power pitmi ^edr the i-ivv#, 

where fHfi ean hr xMppvd en.uly hy waier 
toj^idphi couririy of thit Ohio Oei^hpmettl itikt 
R'uhfielty Commis^on. | 

ters ur^ preferably un nivjguhk fA^ulcrwuyi by 
which y*i^d lumber may Q i-hipped und log^ 
received, 

fuxrji {ifid ejhibUs. City growth is often 
helped by rtgubi marlcci diiys or :innuti.l 
fairs and eJdiibilhsQs lo proniL'j^e sjilc L>f goodsL 
In fnunry lowaii in Europe and Luttn America, 

I he open ^aare usually located In front of 
CiLthedral or u>wti hsiit is u^^od u market 
place. Sometimes fairs that a is a con¬ 

venience for exchange of goods led to building 
of warehouses and faciuries and resulted m 
foufiding 01 pomiLineni tr^Id^: centers. Around 
the CentrLii Ptalcau in Prance Itci a periph- 
cf^d row of cjtiei where crop-t of the nearby 
lowl.ind:^ wcfc traded for livestock produci* uf 
die upliinds; locjitions ol these and ihher an- 
ciem fjiirs huve sometimes ^leveiopcd into im- 
poftiint urban centers. 
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In the highlands of South AmcricUn Pcni- 
viun Indiana sitll hold primiiive iii.4irkctv :ii 
designated spots on certain days of the week 
or rrtontli. Usually i church is located there 
:ilDng with other buildings, but except on iiiar- 
ket days the pluoc is neurly desertetL As the 
cuunlry develops mdustrijJly, the^ accepted 
places for excliunge of commodities, may de¬ 
velop imo urhun L'^enters 

fi^iuers. Instittiuons of higher 
education somctifiscs form llic principal sup¬ 
port of the community where they are located, 
for fvnmpfe, Gajnesville, Florida; Urbaita, Tlli- 
nois; Ojiford and Cambridge, Eugiand; Palo 
AJio. Caltfornia. On the other hand, most 
citio of more than l(K>pOCKl people in ihe 
United State$ have one or more colleges and 
universities because the rrumber of per^sons 
seckmg education encourages establishment of 
Inshiutions of higher learning. 

R^HgwtiJ Ctiihcdrals and otiier 

religious center r attract people in nurnlxrs 
and sonietinies friftri nuekl of uthun centers. 
OccasionalJy cities giciw or survive because 
they ate selected as headquarters of 4 religious 
faith, which was the eu^ at Rome, Salt Lake 
City. Mecea. and Beniiii^. Some towns have 
grawn around monasicfies, like Lhajso. Cer¬ 
tain settlements have been started by groups 
who wished to Jive together communally or 
who jits$i:jTihled heciiuse of pcculInTilies of re¬ 
ligious helief^. Summer chautauquas, camp 
mcchng^i. or institutes at some lake or other 
pleasant location may attract visitors ivhq af- 
fcjci growth of nearby (owns. Religious cen¬ 
ters^ however^ tisuaJiy rcmnuj snmll, diough 
Salt Lake City and tlie importanE Roman 
Ciitholic jihrirtc center of Lourdes in scmthein 
France are except 

iinii ^%'ernmi*iti nrnfer<- Mili- 
tiiry iustalbitionsjp as noted earlier, Dsually arc 
but il geographic conditions bvor cay 
growtlt. they irtny lose the mltitury aspect and 
bccctimr very large mtiefi Examples of milj rnry 
and naval cRics include t'oulon. Satl I>iegD, 
Norfolk, und Brcincrum. VVashingtuii. 

V^'a^hfngkin, D C., represents a city whose 
ucuvitirs j«c ikvoted altiiiO;^! cniirciy th main¬ 


tenance of govemmens functions; in n certain 
extent Madrid, Rome, New Delhi, lUid Ottawa 
fall in the SEime category, TItey may have 
other aspects* for Rome is also a lourisi. tr^id- 
Itig,. and religious ceoter. WasMngton w.is 
placed at the head of nuvigaiion tin the F^oto- 
miiC Rfver, from which George Washington 
oniiCipLilcd canals would he buill uvet the 
mountains to tributaries of the Ohio. Its ^iite 
nearly at the center of the 1 3 original 
colonies and was then close to the cemcr of 
population In America. OUes selected as prt^ 
viacioj or naticmal capitals enjoy an advantage 
over towns that Jack tbi^^ designaiion vince 
clerical and admintstrative work requires 
many employees. L-sunl!y 3 capital is at a 
socbl center and may be a religious center. 

Cencrally capitals are tocated at convcmcnt 
points near centers of population more often 
ihaiL in Llic middle of an utoa. The capUal of 
the United Staie.% if a new site were to be 
selected today, w^oiild no doubt iie we^t of the 
Appulachiun bairter in a locntlon Fess exposed 
to artEick and in cue access ibte to ckisiens of 
the niLticm. It is interesting that w'hen a site 
was chosen for building storur^c vaults for 
gold, the place selected was in the stale of 
Kenmcky. 

SofTietimes a dt) like I,ondon or Paris of 
such ovcrw^helming importance to u nation 
that rt seem5^ inevitabb for tt to be Ihu capl- 
tuL On the other hand- Madrid has m ad¬ 
vantages over other towufi In Interior Spain. 
In tact k is cold, dry, und dusty corupured 
with Toledo, the ftirmei capital; yet after the 
rulers chose Madrid as tFie new eapitak it* 
ImportaiKC was greatly eniiartccd. Leningrad 
Petersburg! was the largest city as well 
as the capiml of iniperial Rus^m^ The marshy 
site was seketed by PcKr the Great along the 
Neva River, It had few miiuraJ advantages^ 
Under the Stiviet reginie the capitid was 
moved to Mosci^w, nearer the populairon cen¬ 
ter in the European part of Lise nation^ and 
le*s exposed to attack from a foreign power; 
Leningrad hav dcciincd iii population and im- 
poftance since the change was mude. 

In China, when the central gE^vemment 
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^vas strong smd vigorous, capitiil wjii 
usuiilly iocaicHl ill Peking (ntirthtm cupitul), 
from ^liich poiudds iyi Miint^liufp and \iim- 
goJin could be iKsi conlroUed; bii\ Alien ihc 
t-fiv^^rnineni became weak and unoreanized> 
the cophol was wllMrav^Ti to Nanking isoudi- 
ern cupiLoi). which wos less exposed to attack. 
Much ot rhe nontiem patt of the country 
mSnUt be obajidoncd to vigorous and Aurlike 
Mxmgol^ upon occasion. Tbe site of ihc Aus- 
halbn capital at Canberra was diosen in ti 
healihful and piciurci^cjue basin In the intc- 
ikir^ about midway bejwceii Sydney and Mel¬ 
bourne. Betoix: Canberra was buil^^ the locu¬ 
tion had no settlomeni of [mportance but was 
occupied only by a sheep ranch. 

Just as Washington, DC.. Is now on the 
eustem margin of ihc United States instead of 
near I he population center, so s^iine state cap¬ 
itals are tti cottiers of the if respective govern- 
mcnis. Osuatly thb occurs because sites were 
seJeeted before the states became well settled, 
nius Helena m Montuna w^as chosen before 
■tcUlcmcnt of the agrieuliural eastern pan of 
ihul Slate and ar a lime when mimng was the 
only important industry in the icrritory. loJlu- 
hassee in northern Florida was chosen when 
rhe souchern part of that state wasj pcipu luted 
ojilv bv a few Indians. Salem m the northerti 
wtilanictte VuJlcy of w-esiem Oregon was de¬ 
cided uptin when only that fertile lowland was 
occupied. On the enher hand, cibes like Indi¬ 
anapolis, Columhiis, Springfield, and Dcs 
Momes have the advantage of location near 
centers of their respective ^ fucior that 

was eertainJy lukerj into tonsidemiion in se¬ 
lection of ibeir sutes. Hven the choice of a 
iawn u# a county ^cal brings employment, viv- 
ilors, and growth of business and popuhuion 
to the ^^mniuniiy. 

ftficwn/rr?nft/ Ufid heuiih nviiff/r. RcCfca- 
ticrnid and lieulth re^orl^ norimiSty do not ut- 
taifi large size and in moil tiinnoi be re¬ 
garded as cities. To succeed as a resort, hH‘a- 
lion must be uttracifve or become fashionable; 
it must be readily accessible ro people who cun 
afford the recreiiiioii they desire. Allan tfC 
City, New Jersey, has a line sandy beach and 


pleasant ^iiiumcF iventher' ot cquai impor¬ 
tance, it cun i>c readied with ease by rail and 
highway from New Vork, Philadelphia, and 
scores Qi other iarge ciuts. Ostend, Bdeium; 
Brighton. England; and Nice and Biarritz in 
Frunce represeni examples of beitch resorts in 
Europe, easily reached troni nearby great cit¬ 
ies. In h □t countrit^ "smnmer capitals"" ore 
often established in cooler highlands, like Dar¬ 
jeeling for Cakuitu and Simla for Delhi. 

Although ixsorts like those of sinithem 
Florida {Figure 24-8) and soul hern Cdifornia 
have special climuiie attractions, they tiad lo 
become accessible in order to used exten^ 
lively. The Hawaiian Islands and Bermuda 
are teadted readily by steiimihip and air and 
are Mood e^smuples of oceanic re^oris. [n Ho:^ 
waii. the "third"' industry, or tourist trade, has 
ereailv hclued erowth of ihe city of Honolulu 
(Figure 24^91. 

&nie centers, hke J^ome. Venice, and Na¬ 
ples in itdy and Athens, Greece, luivc capitai- 
ized on their history; thinisandv of vistinrs .ttid 
tourists come to see old buildings and monu¬ 
ment of past greatness. 

In recent years, winter sports have be¬ 
come popular; St. \forlir in Switzerland; Lake 
placid. New York; Sun ViilJcy, Idaho: and 
other places have tlourished as a resuU, Pleas¬ 
ure revins vai 7 in populatkm wiili tlic ^uson 
of the year^ since both pleasure seckerv and 
iho^ who serve them are mosdy ^;wna1 tev- 
idents. 

Repliilions as health resorts may be I he 
principal s^upporl of a town. It may have sun- 
and clear air, as at Colorado Springs, 
Albuquerque^ Tucwin, or PI>oefii3^, In oilier 
ca^cs* hot nrineral vpriitgv arc the tract I nn 

for people who bathe in or drink the water. 
Familiar examples include Hot Springs* Ar- 
tiLDias; French Lick. Indiana’ ufid Saratoga 
Springs, New- Vork; tflene resorts carer to 
pleuiturc ^ekers as ueU as heultb suckers. 

Rrmkfitiid a'nters:. Siime comnitinitict 
swerve almost entirsh places of reuMence 
and luck commerce or nianufacture^. Thc^j 
sometimci? have the chor^icr of fcercLilhm 
centers. In this country^ Pasadena, Coiifomia, 
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£ind suburban uresis sum^unibug New York 
represent the type. Often there ks cl(^ retii- 
Ik^irsbip between Uie residential eommuaiLy 
rfTid rccreatioriaJ lacJIlticr, [oi it Ls dUUeuJt to 
%'jky itfheiher Miniuh RDridii, h it reercfitional 
cenwr ot a rcsiiifntiaJ city. A eoiTimimtty niAy 
be M> cOTTipleiely devoied to use a re^iden- 
tint center th^l the people who rhere re¬ 
gard \i as a ^ dot mi 10! Y (own"' tn wh teh (hey 
hve, in some cai^s coinntuling ereaL djstnnee 
to their work. Almtist every krge American 
city has numbers, of ihtse suburban domiitory 
romi^ on its ouiskiiis^ thb b true ol many 
Etincvpcan and some Asiatic cities. 

/Mdrx.i7r^id ciiies. A combirtitiitm of riiitu- 
rai and human faciars makcis dheij import ant 
for manufacLuies. \Shen ii well-mitnafed tac* 
torj located oeiu' niiirkcts imd sources ur raw 
inamrinU succeeds it provides employnieiu 
,ind thereby aids grow^rh of Ihc eiiy. In con¬ 


trast, n factory e^i:iihlj^Npi;i in deflniice of gevv 
graphic principles, at spnie distance frurn 
ninrkcEs and u^ing niatcnals troin disiocL rr- 
fiioiis is handle upped Ibc start and will 
ptobjil>ly full. Oirn petit it'n is tfemendouiLy 
kevtt in induJitTy * and the h um on f-icior of 
mLinagemenE is very rmpmtatit. EfRvient 
cem^ tend to eliminate or absorb many rivah* 
01 hundreds of concerns that once made au¬ 
tomobiles. a haif-doi^eti now mnnufacturc ibe 
greai muiortty used in t\m country . Once there 
were dozens o( break fa»l-food f^tetories at 
Bidlk Creek but now only two laigi; firm* 
handle the 

Some faclDry towns weiie dcliberaiely se- 
lecied becanse they offer natural advunuiges 
for certain tndtistrics. Thus Hirmingiiam in 
Ahih amfp has self-fiu Xing iron ore and nearby 
coal; [t was ch<!^'rt for the !i>callon of blast 
fumaces and mills. A steel mill rei(uire^ u 


hErgo space for the plant and water. .A pre- 
teiTcd location is u site near a large city but on 
cheap ground outside the city linuts; Thus 
Pittsburgh (TTgure 24-101 is symsauded by 
many uimor iron-^m effing ujid manufacturing 
ccrttcT^- ktcKecs Rocks* Cornegb* McKec^^- 
poiip Bruddock, Homebltad* ^iini Dnquesne. 
U'hen a new steel pliiiit was needed near Chi^ 
cago. a she at Gary among the ImJiunu ^lad 
dune<; aaa selected, where ore broughi down 
the Great Lakes met eOul hi the kikesidc- 
As mentioned before, many manufacturing 
centers beciirnc large citie* without mtreh £Ci> 
gr.'^pfiSc rea^n: hy accident an inventor hup- 
pened to live in a town and fte began a snual! 
industry which dourisbed: luck sinif good iiian^ 
agement. in «thcr eases, developed ismall en- 
tetprisos inm an mdustry. Aniung examples 
of iliii^ type ore niimuructure of aulomobtics 
at Detroit, tires und other iiibber goods jI Ak¬ 


ron, optical goods at SoUThbridge, Massachu- 
cumeras a| Rochester. Wiishing machines 
at Newron, Iowa, and cash registers at Day- 
ton. 

The presence of cool. olL gas, or water 
power to furnish energy for industries h al¬ 
ways an atlrnclion to manufacturers and tfrere- 
fore greatly helps city growth. Without a 
source of powt^r ut u reosonifbJs price* lurge- 
fccak conipeThive niunafacturing h obviously 
imj^ssihlc. Duly in industries W'hcfc skill i>^ 
more impOTlarit than taw m;itemd and pow'cr, 
like optical guod^i watches, or scientific instru¬ 
ments made in Switzeiiundp iv this factor un- 
importanl 

Fortes offectin^ City Gtdwtb. Srtiall settle- 
mems. lowns. and villages often thrive for a 
tipoc and tlien, d condltioiis (or furiber 
growth become unfavorable, they s^fagnate* 


FktfMit with fh* Mhmi Rivt'r in tht' 

^XfTfiwcfiisr hffirf f;i ihf mhUim dumnee^ Jiuid 

^iu-ffyne In thv ht^iignmnd, Thit dry ^*v^$ its hy 

iffi* /fw taurt'ii mid c^rpiiidiz^ tm iiA fint iiNirfrF 

yveaihfr. Fffpuim f£svn hmeh of .VfiViFHi Hforh near die iky hfif 

on e^fi vOikore maJ hue that U rfucind from the mamUmd by cnnreivayr. 
iF^iofo^/iifth. i'fjuriiriy tif the Ciiy oJ AJiatm BuriHU.y 
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Figure 2*1-9 TfiM httrh^r iJ/ devvh^Kd 

itir^h htt'4iU.\r ifi i'en$rai th^ 

rifi^ wht'fe U %frvi'^ m f A>^ 

ittti ^^ruliunti prudutrin ttmi m a ftQppittg f/sirt' 
ti^ tnmypiurffii M‘iU'hr Xaf*^ mn^nthia^i warr- 
hoftsi^}^ ami n'/j^iri-^'.T. rhat i/ii.t pan^ an- 

(ik£ Mjwj# oi/ian, hits no Inrf^' ^pm r dvi^vled to 
mil twt'S. i PfiOfo\:riiph uncd hy pt^rFiiiiUrm of iftv 
fioT-iaii 

Jc4:litiCt JtiJ even di^^tippcsir One may think 
the^^ communities piiiving thfongh u life 
cycle: InFuricy, jionthi mL^curityp and M age, 
t'^uxilly when a city attains maturity^ it re¬ 
mains in existence for u long time if ti is free 
from intent:]] stress and exTcmnl prcsnurcs. 
Miiny large cities of iJic past, sirch os Car- 
Lbagc, have disiippcarcd; Lilies may divtndle 
as Ike resuh of bluer decline in tood 

^upptjes. or in trade. 

Many fiictons affecr ihc ^wth of dttes. 
Some icemrifitgiil forcE^j originate wiihin the 
cit) itself A city may grow or decline depend¬ 
ing up(m iTs mnnitgemcfii or misnionagcmeru 
by residents and ofikiols. A dry ihat lacks 
ade<{iJOEc space Ici med the needs Lir^ in- 
duHlrics finds it didicuU to attract new enler- 


prises. Unless itt ofTiciols take steps to correct 
this LitiUcsiriiblc cmuJition tlie city may ^tu^Te^ 
seriously front ill effects of poor goveniniGiii 
or bek of loreslglii. Sudden {kiUtical disturb¬ 
ances within a city fisTmctimcs lead to decline, 
Transpomrinn bottlenecks, inadcquaic dock 
space, iit-iunicicnt water supply, obsolete f ac- 
lojy siriictures, or maLiUity to attract skilLu-d 
bbtir are nniang the long list of niisfortuncs 
ihal may lead to colbp^c of the urban econ¬ 
omy. These and other shnrtcomings must be 
cofrccitd by diy and business planners if the 
dty conimues to progress. 

In recreation centers, dcstruccion of rccrea- 
lion facilities, decay or changi: of transporiii- 
tion servicesp or the IrtUusion of unwanted in¬ 
dustries may bring shi^rp decline in po|nil5irity 
of the rc-SorL Tlxih type ot dtEertoruiion oc¬ 
curred at Venice. Califomiu, when a pctrolem 
riefd was tapped beneath ihe shore. Sn a very 
shoti tune, liuid use wilWn the coitimunUy 
chjinged tfooj dial of a |5optil!if rtercudonul 
center to an uihwell town. Once ^uch chiinges 
occur, it is dtflicuh to testone ihi>se aspects of 
recre^^iiDn that led to eHtablislirrient of die 
origin ul setTiement. 

The modern city is subject tu many ififlu- 
ences originaiine outside the city itself, m jts 
iiTtmediate suirtsundings or from neighboring 
ciUcs. TTic^e forces operating from oabide tlie 
metfopolitan urea t centripetal Forces ^ include 
the amouiit and type td tt&iJc carried on wiih 
dbtiint places^ intpact of military and p’iliticjil 
forces, and development of tinnsporration Fa- 
eikties connccTing Ihe city with distant points. 
for Olympic, a city whose site is on low 
ground near a kirge rivcj may experictice 
great IkK'd dumugc. The city mu si seek to pro- 
reel itself against such disni^ter. Over n king 
l^eriod, external fofceiH may have ga^atef cfFect 
on rcfjidfinb <5f a city than condiiinos <^periit- 
ing entirely its limits. In war, very large 

arcus of citie$ may be etnirely destroyed as n 
result of ho^dlities, as m Cologne and Ham¬ 
burg Yet in general. condiEions wiEhin the 
city arc more likely to luivc u direct cFTect 
Upon ttrtoim fc$jdcnis ihim those wfiich orig¬ 
inate at a dt.stanoe. 





Figurr CArnffuence <?/ fhc AUrgheiry jm left) nnJ Mfmunf^ubi'la (af 

nghff Rivers, thf Ohk* Kii rr {ar hattwrt aj pH'iurv\. i>i the S‘mti!f 

sparr tf^iwern iht rivrK^ ike sectson the cily Fimtur^h. 

ciifiuettvil wj//i if$ mhurbi' k} ffuiriy bridgei. t F/uutii;fviph &y Sttf^tmin- 
Svkimdi Mludi^n. comiesy 4if ike PiitHhmgk 


Control Builneii District, The prt^nce In 
Auy a>niniunJf) oF a Ihiit as chc 

principiil center at iicrivity has Jilread_y been 
nuied. Almgst without e^^cepTiod communities, 
whether small or large, have welhdehned cen¬ 
tral business districis which serve a$ the main 
retail shnpping centers. Here* land vijJues lend 
til be higiicr than in other sections, Uisffic is 
more congested, and rhe principal use of land 
is for Ciiminercbl ptirposes,. Ai the dl} growv 
the ecniral husincvi; district mzty hccosiic mutti- 
Atiiricd; and the retail cni-e beconies conspic¬ 
uously matlccd by The prei^ence of these higher 
buitdiiigs. In certain large cities, buildings of 
ihc centra] core are scunctimev so disiinciivc [n 
form that ilie skyline or profile oJ the city 
easily identified in «(iIhouctie, The BlTel Tower 
of Pnrii^, St P^iuTs Cathedta) jn London, ihe 
Empire Slate Building in New York, The Ter¬ 
minal Tower in Cfcvcland, and the Los An¬ 
geles dry Huii all represenT tfisiincuvc land- 
marki; in their respective cities, ihough ihe 
largesi and tiiilest stiuciiires are ntu always 
found ifi the JiCuri of the busmess center 
In wine ciiiev iht central business district 
renufinii csseuriidly in the same Ikucation Iti 
which il originally developed, hut m rriL^r cit¬ 
ies bufiiness tends to migrare to new tociitk>n$ 
as sddcf sEfiiciures become obsolcTc. The e«n- 
iral business district ol New York, foi exum- 


pte, started at ft poini far youib on lower Mun- 
haitan Island; in the course ol decides, i] has 
moved fiLirlhward to its presenr location just 
south of Ccnlral Park. The older core bas been 
convened to a finuncm! center and to manu¬ 
facturing and whoJcsijJifig ncrivitics:, uiiRjng 
others In general, the nkkr the city* the 
greater ihe iti stance the ccntfiil husiness dis¬ 
trict migrafcii F/nm ii;^ iiriginLil k>cn:ion 

Other Funcfionol Zones. Most cities when 
nrafipcd shtiw a general tendency toward /on- 
ing of functions. Not far from Use cenfrai busi¬ 
ness districT m American cities there h u^siuilty 
on unuttractive, run-ilown- M:ctton dcvuied to 
whole sale Irade. m perhupv to automobile 
salcv iinil ^rvke. Other neighboring districis 
may engage in liglit miinufLicturing or may 
have mo!^T Licrjvisies concerned with iranspor- 
Tail on. Pan of a city may have developed as a 
cultural center within which arc located lending 
educalioual uistilution:;, dUirchc$, iin gallcf- 
jcs. and nni.seuniv. GcfieraUy propeity values 
jirr lower in thc^ seciion>"thim in the cen- 
lOal bustne-^^ district. Jt should aJso be noted 
thui all ihcAc partis ol ihc city usuiilly lack 
permanent restdenrs. Housing is generally m 
the torm of centrylly located botcLs and apart- 
Tuent houses, bui the centnd busines-v district 
iind Itie wlioksalc and manufacluring urea^ 




lb 







EStiNflAii 0» CieCRA^HV 


472 

of thtf modem city tend to t>c almost dc«;ttetl 
jit aighl or on holidays and Sundays. 

Rflsfdenliot Areos. Beyond the jimits of the 
‘downtown” or '‘uptown’* section of a city Uc 
those areas occupied by apartmcnl-s or private 
dwciUn|s. Not fur From the commercial district 
I lie re is often a zone of large houses under- 
ttoini* conveisioB for uses other than residence. 
Once (hose were fifst-ebss high-priced resi¬ 
dence sectitms, but since (aste in houses 
changes quickly, mtinsions may l« ouidtilcd 
within a sliort time. Toduy they ore iiftcn con¬ 
verted to mu hi pic dwellings, showrooius, med- 
icaJ iifTiccs. or simitar uses. If land values are 
increasing in the iteighborh(XK!l ond houses are 
tiitally uftvuited for present use. huildings may 
he razed and ^itcs lurneJ into aulomobiic 
parking space if the artu is within reach of the 
rctud core, U shouM be noled lltat this is u 
typical American pattern anti i> not found 
in foreign cities to the >nnie degree. 

At grcaicr distances I tom the central busi¬ 
ness distriol lue lower-class and middle-class 
residence zones, often compactly arranged 
and with the liiiid area uiilizicd to the greatest 
possible extent Iti large cities, this condition 
results in muhipk-suiried structures or Intge 
blocks of flats and apartments In tills put! ol 
(he city the greatest numbers of jicople live; to 
reach their work, tliey need rapid. low-priced 
transportation. This may invoWt consinjciion 
of widened highways i»r c!»tabltshmcn) of nu¬ 
merous bus or rail lines or ^niilur uanspottii- 
fion facilities 

At some distance from the centud business 
district, most cities have bread jofies Ol ex- 
pensive residential property, landscaped with 
parks and trees, and displuying targe Iwuses 
vet in broad luwns, Cfowding is not common 
in these »<ctiiJns; In ortler to live here, ctm- 
siderabfe income » ncedL’d to meet added costs 
of tninsportation and othei expenses nttcndanl 
upon residence in a wenlihy cfiiiimuhity. Fhevc 
residence districts are usually located on outer 
Inngei of the cUV. distant from noKc. smoke, 
odo^s, and congcsUon. Au HI mobiles made pvis- 
sihle (he extensions of sticfi resideniial areas. 


Suburbon Development. Near the outermost 
city limits, population density is less lh.m in 
the ctinjjcsted centra! □fea>. Here arc the city 
suburbs; they may range Irom streets lined by 
small chenpiy constructed houses to the ex¬ 
pensive and atlraetive residences of the 
wealthy. Once outside city limits. usuiJIy mm- 
inium legal r^ulations govern house cort.sirue- 
tion. When this is the cave, dty suburbs often 
Stan ax outlying slnm districts, particulurly ni>- 
ticeablc if unfavorable conditions piev.iil in 
(he immediate ncighborliood. such us the pres¬ 
ence of ruHw.a v lines or rivei bottom I und,*! tliat 
are subject to IIockL 

At llfxt gill nee it would seem that living 
might be cheuper in outlying vnhurbs. since 
those arc not subjected to city tuxes. Added 
costs of irutiiipQnation to work in the city cen¬ 
ter may offset otlicr economies. The snburbnn 
dweller, if lie docs not live too near a factory 
Or railwav area, doer have one murked advun- 
tuee; he is in a locatinn to enjoy (iiorc spuce. 
cleaner air, and more sunlight ihun those who 
live neat the central business disttici. 

Rapid growth of suburbs near large ciiiec 
stems (rout mudern methods of tninspotiuiion 
at the dispcisaJ of of] ettis.scs ol people, from 
those who ure the bu.v dailyr to liiose to operate 
tlicir own thrcc-car gatiigo. 

City Zoning. In modem times, (he (imclional 
use to which different /^)ne^ in a city have 
been pul has led lo increased demand for reg¬ 
ulation of urban growth imd for resffictiug hind 
use within certain •sections. It is Ecneratly rec¬ 
ognized that it is unUcsirabtc (<' cstahiisfi cei- 
lain indtivlries UK* near residential dhtncEv 



ufacture, metalworking, chemical plants, are 
so objcetituiable that they are hunned in city 
arcus. Some residence sections ore restricted m 
regard to size of house, prtrtittn of lot lhat ttiav 
be buhl upu, JinU eve a style ot ardiitccture 
The need to control growth and develop- 
meiit Lii urban eenteis has lhas led to legis- 
lalirin evUiblishing vity zoning and zoning c<nn- 
mbsions. whore rttUtlg* iiiiiy be supported by 
the courts Regulation is the objective of city 
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pEanning, which Jttempis to improve (ocaJ liv¬ 
ing conditions, mum lain piopei-C)' values, and 
keep die appearance of piarts oi the city as at¬ 
tractive as possible h ^\ls to cUrninaie sonic 
of the decay that alTecU oidtT pints of tne city 
md to retard ihe rate of obsoicsccnce of struc¬ 
ture, Tho^c who undertake cuy planning 
should ihoroiighly understood local condiiioas; 
a salisfnciorv ctiy plan nmst necessarily lake 
aecount of imporiant phases of local gcogra- 
phy. 

Urban Improvemenis of 

ciiy transiptiElation^ as already noted, account 
for cxpiinsion of modern cities, in many cases 
fur beyond the actual city limtis.. This di'.persiil 
of City popub!ion uppears in the forro of dEsr 
taot suburbs: somcdnics settlements thus es¬ 
tablished are in no way difTercni from ihe nu¬ 
cleus of Ihc original sctilcmcnl That is. the 
cenlrnl nodCr residence scefion^ of varying 
quality, and the Eike. repeat tJw: general pat¬ 
tern of The original city, hut on sinalfei' scule. 
If suburbs are priinarily rcsidcntiaJ, then mun- 
ufucturing disiricis wall be absent. On the 
otjici hand. If suburbs arc mdustrinl in ehurac- 
ler. then the residence function will be subor¬ 
dinated to industry In either case. dcccntralJ- 
nation is marked. Someiimes it occurs in an 
orderly .md welbplanned fashion, with uuton- 
suburbs, or these may merge with the 
origin a J city, Ax other limes dccejiimliicaticti 
is unpluniictl and huphtu^iird. with niany small 
real estate deveUihpnicnts and commuitilies 
springing up without sidequatc attention lo 
I heir rclaiions wiiJi the main urban center. 
Tins often results in complkaied striii:- 
lures. conJused zoning regulations. And inEide- 
qunte transponatron facitiiies ninong fuhef 
irncle si ruble conditions. Outlying stihurbs may 
fauve inadequate fire and police proieciion nnd 
may be unable to support schools as good as 
diosc of the larger and moic wealthy city. 

Wlicn decenlralizyii^^n ha?^ adv anced so iliat 
many people live on the nuL^^kirt!^ of The ciiy. 
local business Jistricts^ifteo the "^sflidpping 
center^*—grow to meet demands for retail 
iradc. making it unnecessary for suburban 
dwellers to muke the tong trip into the ccnlral 


bustnci^ diiitricl. 1 hc^se centers Frcqucnlly in- 
dude branch depnitment titom and branch 
banks as vvdl as numerous specialty shops and 
members of nuiionwide chain stores. Again, it 
should be emphasized that tius type of growth 
h'Aii occurred in receni years wiili the aid of 
mass triiiisportaiion^ -\lt hough these condi- 
lions have been cliuriicicristic of Anit/kun life 
for tlic bsl two decades, they nre otUy begin- 
Tung To bees;me apparent in foreign citkS- The 
ircnd. nevertheless. Is sirongly marked. 

l.^rhan /r/fU^rtoj£^;, Well dislaoi from die 
outer ciiy limits and beyond The hi.st of the 
viiburbs Jive muny people w ho look to the city 
a!j die principal siip|:iiier of rureds xind for oiher 
contacts. Tliis btge surrounding atone:, tribu¬ 
tary to the city\ ih called tJic hmterhrid; the 
prosperity of the city depends largely upon 
the geographic chiiracleri^tEcs of ii!^ hinlcriimd. 
Sonic Jiinterlunds e.xtcnd ktt Rwcrul hundred 
miles in all direciimrs, jorned to the city by 
networks of ruil, highway* and air lines W’hkb 
tuke goods imo the city For ^ale, processings 
and shipment, and in turn distribute the prod¬ 
ucts of the city A highly productive hinter- 
land implies the presence i)f supplies of raw 
niatcfial, an cxccikiH system of trunsport, and 
food In tjuiintii) [o nieci the principal needs of 
ihe diy. The hinterland ^hnuld abu have a 
|X)pulation njTL-ding maiiufsictUTcd goods Umi 
city fftetorics produce. These conditions can- 
nut be met unlcs,s tfic hintcrJand is Itxryied in o 
cllmaTC suitable for food prod uc Eton, svith soils 
tsf good quaJilv ancl relief of the Lmd that en¬ 
courages rather than impedes human cimiacis. 
lnler:iction td ihc cUy ;ind Its hinterland is 
con^uini; naiilicr will move loward full deveJ- 
opFETent withoul support from the other. 

Hinterlands of cilies vary greatly m extent, 
and someumes overiap New Orleans, (or ex¬ 
ample. coiimiands trade and trafFic os far 
norils as CEiiro, at Lhc confluence of the Ohio 
and Mj^isU$iippl Rivers: nurtli of that point, 
freight and passengers loiik lo Chicago ,is ilieir 
principal urban center, Los Angeles and San 
Francisco compete for the rich hinterland uieo 
of the San Joaquin Valley. Pons of north- 
wesTern Europe^—especially Amsterdam and 
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Hamburg—compcic for (rude and traffic mov¬ 
ing toward Ihe Mt»nh Sea. Toledo and Cleve¬ 
land, Ohio, compete lor ihdr hinterlunds along 
the soutlwrn shore of l.ake Erie, whereas Chi¬ 
cago and Toledo compete for ^hipntenti of 
gotids Iroin northern Indiana and north west¬ 
ern Ohio. 

The "•Million" Cilia*. A* die world’s popula¬ 
tion iticicases, people live together in larger 
numbers, a tenJenu)* re fleeted in the growing 
numbers of cities with I million or mote in- 
iiubitunts, Tweniy-fivc years ago cities of this 
population were relatively lew. Today the 
world has 24 cities ol niore Ihan 2 million peo¬ 
ple; of these. 6 have more titan 5 million re.si- 
deitis (Figure 24’-] 1 t. 

Analysis of the distribuiion of tiicsc “’nullion 
cities'" shows that largest numbers ate on the 
comment of .4sta; Peking. Shanghai, Tientsin. 
Bombay, Culcutla, New IJeihi. iakarta, 
Osaka, ‘fokyo, and Manila ejieh has more thtm 
2 million people. At this Ic'ch North America 
and Europe have Five each; the former with 
New“ Vork, Chicago, Los Angeles. Philadel¬ 
phia, and Mexico City, the laiier with London, 
Moscow, Pans. Berlin, and Leningrad. South 
Amciicn hns 3 Cities o( over 2 miiibn: Buenos 
Aires, Rio dc jantiro. and Sao Paulo Africti 
has a single city, Cairo, ol over 2 million, and 
Australia htis none. The map of the world 
( Figure 24-1 1) shows wide expanses of lerri- 
loty ivjthin which there are no citiuE with a 
mil I ion inhabiTant s, These spaces include all 
of central Asia, nujit of (tie East Intlits and 
AustmTia. ail ol Africa, the interior of South 
Amencn, and western und northern North 
America. 

flf cities numbering between I and 2 mil¬ 
lion, Asia and Europe each has seventeen; 
North America has four. South America three, 
.ind AfriL-u and Australia two of this size. All 

SUMMARY 

Wiih increase of I he world populiiimn, people 
hcgcin to duTL'II In cornpLict unit:!, 
gsttreredr amLing othtT «jve ^5 inal- 


but nine of the "millioD cities" are located Id 
( be Northern Meith^phere, a fjici which stresses 
urbjin growth In rclaiion to incte^ise ui popu- 
JhiIor unii trade in \hh pan of the world. 
Stnaller numbers of large cities tif Ihe 

e^ULEiof rclleci the smalier extent of continent 
iu\ masses m that hemisphere as well as the 
late dale of poputatjon expansion rampared 
with that on coiiLLnents like Asia and Europe. 

Of the iMfge cilks, (hlrty-^wo, or not 

<)uite hall the (Old, are capitals of I heir te- 
spec live countries: ccnainly their leading 
IJOD as grsvemmcTit centers ha$ been a most 
impartant factor coniributing lo their size. The 
sites of thirTy-one of the "mil]ion cities’" are in 
localions where ocean IraasponaLton is avail’ 
able, cither in die form of a natural liarbor^ or 
AS in The case of Los Angeles, by mean* of 
the con^tructiort nf an uniheia] pc:irt. Three of 
the cities are bkc ports, and in eight a ceTtain 
iLmount of nver-btjme rrartic is possible, 
Tw^enty-seven cities occupy interior locauans 
where there i* litllc or no iransporlulion by wa- 
ter. Only three of the iargesi. cities in tropical 
latitudes—Mexico City* Caracas* and Lima-— 
;Lre situated at altiludey sufficienUy high io lilt 
them above the tropicaJ surTonndings that therr 
latitude HOiUd othcrwi:^ pn^vide. Another, 
New Delhi, has a long dry to make hie 

more Iwarahlc. Hlcven tropical elites, liow- 
ever^ lire seaports, an indlcatiim of inLTea-'^lng 
commerce between rropical and middle iaii- 
mdes. Some of the world s brgcsl cities occupy 
pLi^ilibns that would seem at flrsi gliincc to pre- 
efude gfowTh of over a million. These meliide 
Johanntsbarg, Madrid, Lima, Chungkingu Len’ 
Jngrad. lehran. and Karachi. In some cases, 

I he presence of valuabtc inineruls tiolmiiiios* 
burgL newly established capitals (Karachi i, 
.:incient capitals (lima and Lcnin£r;idL amj 
ceniial locjlion i Madrid) help (o explatti the 
grtrat increase in urban population 


tag Jenifers, iranvpoTi centers, and for proicciTon. 
From these earlv nuclei caine bcgimiinp. of 
iTiLxlern town and diy life. In >piie of llie eiirrenl 
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imponancc of tiliei mprc rh^fi hiiif (he wdrld"-^ 
pv-opk |jv« in Tum\ ujfivimninenls or ^rtKih yjI- 
lugev MillioRfi never vUh a city at am time tliir- 
itig (t>eir akhii-ugh their exiaience may he 
do^ly lied w lowjiis. Tb» if parlleuJariy true 
onhdiie che United Stiite;^ 

Cities ixeupy mEmy UiEEercut kiihls ot sites: J3fi 
risers, scoaoaslst, litfce shores, or In mountaim. 
Sutue sites are m la ted to such miiariil fcnlurcs us 
mountuin passes, sttenm ccuiUbienccs. or heads of 
ddiEts. Cky rutietiom muy rtnmher emu or a cora- 
bkialEon of the foliowiti|: regiiJcfltLuU industriaU 
niilitary, recreatioojih cdncaitoiiftt, govern 
□nd comincrCEiiL Functions tend to change us 
ctifes grow; PitiiThurgh, oDgiDully u mIJiteif)' and 
|ur-traduig esiabhshmcnl at a ri^'or cDnflucJii:4t, 
B now un mdu^irial ghy. Jts wte, however^ rc- 
fonins unchanged, ^^osl citiHi whim tnapped, 
may be classified accordiiig lo ihdr eharACtcmlic 
sffcfii p-dilleros. 

Within each city, one getieratly find^ sudi fuitc- 
lional zones uir the whoIiHalc. rutaih reskJemitil, 
and recreational districts, unumg Older 

sections mav have detciioruted or chungied chir- 
dCLer uiilll the) no ionget serve in Lhcir orinlnaJ 
capacity T residdents then newer i^^uotLs tluit 
jnr more de^trubJe for their purposes. Thus one 
nseii two chunges! a ''blighted zunc^^ ht tile old 

QUESTIONS 

/ ScJccl one of the following commereb! dues, 
and anaiy-ze ilti advantage uiicl disadvanrsigcs as 
a tHiding center, wiih i^ecral reference to ns 
most imporiani tmpons and rmports; rrHU- 
dsCOi Heusiofl, Amsterdiimp Phdiidetphia, Vtar- 
seillet Buenos Aire?r* Mefbfnittic^ Hcmg KongT 
Montreal^ Chicago. 

?, Name a citj ihiii U noted for each ot the fol¬ 
lowing! 

A rwjii 

A diy irtiportani tor mining 
A ciry having a favarabje climate 
A ctly hundteapped by an unfnvofablc chmaie 
A dly comti^unding ihe efurancu to » puss 
A cii)’ ibui serves Ets u transponiilion centei' 
A port CITY 
A river pon 
A csinaJ city 

A city that handles and milU wht?ai products 
A City nolod lor Ijutk marketing 


seclio-n. and docentralizalion of aciivitiirs leading 
io suburban development. Wherr earned lo ci- 
CKS^ cither or Iwlh of thew changed am dclri- 
menial eo tiie city orgiiiiisrTi. It u evkleot lhat 
die city tks ii place of huinaii residence and ac- 
tjvUy is undergoing cona^Hiil change in Mppeur- 
anec.. [unCLiOfi^ and gn>wth» U dynamic to a 
hj^ dcgrec- 

Oitiftite 

Kurdl i^llaisEnt 

Pispersed, hamlets 
Settlement »itH* 

TrEins|?ortalii>D; nver^ land 
Scrviceft 
Markets 
Power 
Paiicrm 
Tht dry 

Stie: ^dvtinugfi, hiihdleaps 
Paltern 

Functions and ly p»oi eenlers 
Fojctrs afreet ing growth 
CenimJ hutinri^ diutici 
Other zones and suburbs 
City Zoning and bintri lands 
Tha ''milllan’* citios 


A ciEV on u coastal plain 
A CKY on an aikvuil piedmont 
A city on a giactated pl^tn 
A delta city 
A ploteaLi city 

A ciEy -situaicd in « impieaj high land environ- 
mcni 

A city locjled at a Yk^udii^d ^mchorage 
A efiy whi^ne liadc Is handicapped by 4 vhaJ- 
low huThor 

A ciiy hand rapped In^ a fr^>zcn harbeu 
A city having on artiheial licrbor 
A city locuiirij on e fkird 
A city on un csiuLtry 
A CtH al the head of navigation 

A edv important lot power 
A navof base 
A cuy ai a waierlcill 

S What IV ifte mLlTOpoljuin afca neaml your 
eotnmunityT What type ol do you buy 
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th^nr? WTiy? Vs'hm services, dtvci \\m city pn^ 
vide tof yati? 

4. Solcci *OVerid cornttiiHiiUei your homo 
and iloicrntltio wbu\ li>ail «(;ogruphicMl copdi- 
lioiiA i^ve rke Ko the fonppitcui oi stojllcfticnti 
Hi iho^ panjctilur place^- 

5. VV^hai k The sireei pisnom af the K7wn or ciiy 
m which you live, or ono nenrest vE^ur hi^me? Is 
IE pe^ 3 ^c^i to corfdtLiorL^ p( httid Uind rtheiV How 7 
How nsi^hi Simt putterns he improved? 
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Touav no tiatioti cm be tmw catJ- 

tact^ ^vlth others» fur this reiison citizens 
should become ihorougiilv fattnliar with thorn 
;i5ipcets of politieid piop-Aphy that ufFect then 
di3dlj(f Bounduij disputes between 

iwi^ltboring tiution^ may provoke each lo m,% 
itsdl heavily to support a large i^binding 4Jiuy. 
A coun(r) who^e nEtLujftl resources %lo aoi in¬ 
clude vital matertah such m. pctrpicuin may 
seek to get ihuse matcjirils b) tmdc or by agr 
gresi^ion and war. In ciiher case, p^iiitical ge¬ 
ography is an import ant factor, for our of these 
clashes jimd needs cooie inierniilienal alliances, 
luriffs and ctisjoms regaluUomt or treaiies con- 

BOUNDAftllS 

Pohikat houndurie:! of d\ klndi—nELtinnnli 
state, province, county ^ or city as the case may 
be—reprcscni the confines within which peo- 


ccrnfng Lertitarial rights in the wjiters of ihc 
sea 

Most students Icum The bnsk facts of politic 
C£il Ecogruphy by stady of ihe political map, 
upun which focariorLS^ boundund prm^ 
cipal cities of states und tmilOTis iirc shown, 
Poliiical maps, liuwever^ should portray pnliii- 
cni changes tliat constciuily l^ke place in most 
parts of tlie inhabhed wortd. Many people re¬ 
gard the world polUtcid map with w hich Shey 
are faniiliar as tnvicluble. In this noTion they 
lire supponed by mitional iniertst which seeks 
to keep traditional bounJuriers uitiict ^ agamsl 
title nspiiatlons of ioceigners outsidcn 


pic recognize eertiiiti bonds ^nd within which 
they have a coFnmunity of interest. Tlie limits 
of a nation H for c^ampJe, might wcJj enclose a 
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group of people who speuk ihe same Hiingu^igc^ 
observe ihe same law^ iintl cUi^-iortiN. approve 
ihc s^rtse form of gtJvcrnmenCp and prefer the 
sainfi religious beliefs. People may join li5- 
aether tot mutmiJ defen^ie agiiinst warlike 
nciehbors nnd Rjiully evolve into a ncttion. ^\iiy 
number of bondjt might sene lo uiute |>ei>ple 
into fl group sufficienily siroiig to form a na¬ 
tion. The land thus occupkd may ihen be he¬ 
lmed by boimdancs That show the area under 
sovereignty Even primitive people whose gov¬ 
ernment h entirely locail and whose terntoiy 
Is smiill rceogniie boundaries Lb at may never 
ap]>eHr on maps. Thui+ nomadie lierder^ recog- 
tiize trihiil grsjting grounds and even Imnting 
«i primitive farming peoples like iliv Anverienn 
Indians called cerliiin fairly ^elL-defined areas 
tiieirs. lioundarie^i. therefore, must be regarded 
as isigntficniii in thi! field of geographic studies. 

Tlwre are many lypcst o! boimdaries. Some 
luidonal boundaries located along -^ea- 
coum Of in ihtt center of lakes or streams. 
Others appear on ihc map niaihematicijl 
lines OT follow devious turtiinp of mounttiin 
divides. Some boundancs ai^ a5a?crtained wish 
surveyors'' instruments and miirked by monu¬ 
ments; others nidv be wide swaths cut through 
<{ense htrests. Silil others are i^tublishcd and 
defended by means of fortUicaiioniiT ot which 
the Great Wall of China h a notiihte example. 
.\nd some nath™! btuindiirics arc poorly 
marked that it is possible to cross them with¬ 
out being aware of it 

Some geographers contend ihui political 
boundarii^ arc not lines but zones of transi¬ 
tion separating ma|or difference^ among peo¬ 
ple—nice, kirtgiiage. culture, ideology, and the 
like. A "Tacifll" or^ heller, a cidiural Nuindary 
IS suggested by the line that >cpamics llurmu 
from India, whose cultures arc quite ditferent. 
A "language” boundary is indkaled by the 
French-S punish bortkr. These boundaries are 
seldom ckar-cul, however. .\ "cuhurar bound- 
iiry itilliiws iJic Mcsttean-llnited SialCs border, 
yet I he iune of chimgc iv greatly WufFcd, with 
strong MeKican culiuml cicmcuis locaicd far 
north of the burdcr in Arizona, New Mexico, 
and Texuh- 


Marty poliiical bciutularies fcpreseni condi¬ 
tions of great siabiliiy; they have mn changed 
in pfwtlion for long periods of tirruc, Bui rare 
indeed Is Ihc nation whose Ixmndurio are iit 
svcH fixed thfli no neighbor can challenge them 
Stable boandaiies represent peaceful relatiouK 
bciv^ccn nations LiiisLablc bountlarics repre- 
^cni hostile clashes of xmbitton: effort to 
change ot 10 prci^rve litem may Ihrcalen ot 
endanger world peace. 

Some types of boundories nttket the course 
of bisrory. as the eastern boundary of Alaska 
rcpre^icnts i.he penetrauon of RussLms in that 
direction on the North American coniincnt. tn 
South Amcriciii itie linistx of Br.uii mMk 
rnughly rhnl part nl the continent occupied by 
the Portuguese. Many nationat boundaries 
represent cult uni or language differences; 
Olivers are rixed by trontiers of military con* 
quest. In Africa, ecartomic invasion by and 
polilicul rivalries aniong European nalions in 
the closing ycar< of the ninelccndt century di¬ 
vided tlie continent into 4 patchwork of politi¬ 
cal units with a disiinctive boundary pattern of 
straight lines th^il disregarded river tJnimugc 
basins, dimauc regions, natural relief features^ 
tribal land claims* areas occupied by diHer- 
cjil F’liccs and siniiliiritjes of IhtilI usage. 

Typei €3f Boundarieift. Customnrily, houndo- 
rieji are culled ttumud when spectul Condiikm^ 
of relief, ^uch us mountain ranges, aVmciik 
with polbicat boundaries, nnd this pracitcc ha^ 
been followed in this volume. In contrast, a 
nisithcinaucal boujidaTy like that between the 
United States and Cuoudii west of itie Great 
Lukes is referred to ui* artifitmir Kuttiriil 
boundaries arc of many lype^ other than ihose 
iisiociiiicd with mountuiuK. Some useful htnd- 
forniH thul demurcule hvusndaricy inchide Ihc 
ooeam shore or an arbitrary boundary iit 4 
stated distance offshore, sljaits, the river or 
lake ^hOFt boundary, the navigiiblc dumncl 
(dLstincl rmm the river shore}* lidal markings, 
und w'uier divides or dtatniigc biisms. Less 
wc||-<lElincd boundaries may be expressed in 
temts id deierts, valley fioon or biitloms^ or 
vwumps. 
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Determining localion^ of hoLmdaricii often 
h troublesome even whtn the natural feaTure 
involved seems well muTked and conspicuous. 
The kalufc in question must Qrsi: be detlncJ 
and then surveyed }n accoiduTiLe with the IcgMl 
dchniiion of ihe bounding. Sometimes it is al- 

■H* 

most impctasible to oblnin ii stuisfiiciory lecid 
definition; for cxiimple, a botmdnrj Iccnted in 
rcbtion to Tides migfit be dclined as menn 
hj^ tide, menu low tidc„ mean tide, the high¬ 
est points rc^tthed by tjthd nciion, or oitier in¬ 
terpretations of the phrast!. 

.\s exnmpies two muin types of mtumt 
boundaries—ocean shoi^ And niouniain?.— 
will be eonSEdered in some deiaih and the nr- 
or rtiniheniaiical, boundary will aJso be 
discussed 

Ot em Up to the present time, 

one of I he mn^t ssitisfactory types of natioital 
boundaries is represented by use of ocean 
shores. As Eong as principal coni acts between 
nations are fnaintained by sea, the shore pna* 
vidcs a degree of isolation that strengthens na¬ 
tional defense, panicuiarfy iilong rugged 
eoiiits. ITie type of shore souieuincs afTcet^ the 
development of a nation. The Irregular ru 
coiiHi of Daln>iitia provides Yugoslavia whJi 
excellent ;mthoragcsH but poor access ro the 
inTenor nf the country inliibits invasion front 
the sea. Denmark's cousi line is extensive, hut 
good anchorages are few. Shores of the Sovter 
Union ate often iccboLifid^ Alaska 'b seacoast 
is dJfitant fronn world Hade routes Peru^s dc^^- 
eri coast diitcou rages approach by vr?a. Thc:^" 
and oflici aspccti of (t&l iiic-.il bf>uniiaric^ 
based upon The ih^tc play a large part in the 
way in which nations panicipale 

in world alfairs. 

Access to I he sea. however, is mH itcccs- 
saiilv essential to successful development of u 
nation. An boUitcd position in the heart of ji 
continent may lead to a degree of potitjcul 
unily in rr.itiiinv like SwEtzcrland, Fltdivb, Aus¬ 
tria, and liungury. Neverthcic^^ fur strength 
□tid ^labjhty» a politual powi:r should 

have adcqiialc slioii^ from which its people 
can juamtiim coniacts with other nations. 
Some political units have no boundaries other 


than i^acou^ts; these include Vew* Zeidand, 
Att^Tmlia, and Japan. These boundMiCi alfect 
ihc national charaacristks and activiTies cT 
Elie nattunzi and their people. Isolation by 
experienced by t-lawaii, Corsica, Sicily, fa- 
maicou or XcwfotiJidbnd, provide? smaller po- 
lilical unii^ wish o dtirtiaciivo diaraeter of their 
own even though they arc dependencies €l 
larger govermnent^. 

Xfounmin howidories. In it few purls td 
ihe world, pc I it leal boundaries folio vs' moun- 
tarn crests, as 'm the ease of OiiJe and Argcn- 
tiita or Nortvay and Sweden, but houndtirics 
gf ihi$ ty^ arc relatively rare Generally, slvey 
tend to be stable; unJ sifiee they traverse no 
densely popuhiied areas, seldom conttiin great 
mineral xvctiUh, and can be defended with 
comparative ease, they are not often dis¬ 
turbed Fujtliermore, any differences that rnyy 
iiri^ over [iUcIt boundaries are usually com- 
prtmiiscd. CJidr and Argentina seem In hiivc 
reconciled their claims itlimg ibeh niountEiifi 
houndaty. France and Spain Itave a joint 
ivorkrng agrccniimi for Andorm, and Italy 
und SwiUKerhmd have no senous boundary 
urguments. That is not to ^iay ihat knotty prob¬ 
lems Uc not exist, for the South Tirol question 
und several tnhers remain unsettled after years 
id dispiiEe. Certainly It shouhl not be inferred 
Thai memntam bcimdarits Jtre tuxcs^sarily the 
most satisfacioiy—on The contrary, they pre^ 
vefil easy inlercouj'sc and iinder&hindtng be¬ 
tween n LIE ions, for niou mains arc barriers to 
hind travcL FurLherinoie. niimnlain fxiundti- 
ties are difficult EO pat mi, hcncc sniiigglin|, 
and cdnscijuent ill-feeling, may Jcvdop ^hing 
thewr borders. 

hfHimtun^Sf* M at hen i lI tt£;il 
boundaiics may be straight lines thai follow 
meridians pr parallels of bthude, like rhe 
greafet part of the United Siaics-Cimada 
boundary They may follow curved lines, sim¬ 
ilar to the sou til eastern boundary of Pennsyl- 
Vjiniu, which is plutteil on ihe jire of a circle 
Even wticfi these btHiitdariev nre defiftcd Le¬ 
gally^ They are not always surveyed at once; 
for many years Ihe southern boundary cpf Can¬ 
ada remained unsurveyed ^J^^onuna^dy, a 
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muthemiiticial hountlarv ioo oficxi s^paiaiss in- 
^c^<lepe^di^^t gico^raphicyl units or violntes 
gcograpliicnl conditions in oihcr ways. Not tor 
soulL of San Diego* ihe United SiaJes—Meii- 
can tH^undiLFy aJong the straight line ea^i^^arJ 
to the ColnraUo Rmr neaily sepratci^ San 
Diego from Lwer California p-tris of 
Sonora—^rritor) that ttonld contribute nm 
maicnals antf commerce to the port did U not 
Lie within foreign temtory. 

Baundory Diffitufties. Miiny polittcaL boumd- 
ttrk'S toIIo\v courses of riverbut river chan- 
nct^ or shores may cliungc suddenly during 
flood time- One iif ihe mosi dlfhcult river 
hounihmes divides the United Slates and Mex¬ 
ico along the course o( the lower Rio Grande. 
Tlic meirndenog condition 4if ihij stream and 
rapid deposition oL silt in the river chiiimtE 
prevent n satUlactorj physlctti for dc- 
terminutioft <if i!it bcumdEiiy. In ihe bst two 
decade?; the ch Linn el hn\ been struighcericd 
and the river’s course sihortened by cutting 
through the neefcs of meanders. Most of the 
cosi of the operations lias been home by the 
Uni ted Stales^ since this country profits mmx by 
tile river unprovenlenix. A boundttry of this 
type often cuu?^;ti trouble^ ^eparnling v;duable 
mineraJ depsjb Hkc nn oil fidd or dividing re¬ 
gions of dcTl^c populalioii. The problems be¬ 
come more iicutc when ^iieh u boundanr line 
divides a city, although in many countries 
this pbcimmcTion raiely occurs. More fre- 
ijuctttlyf cities nt tlic iiiihoniii bor¬ 

ders ikvciop twin cities tm either tide of 
ihe dettiurciiliuTt, providing urban accoivimcK 
dation?h for tourii^t^ ctisumi!]i emphneeVp im- 
[Hirteis. LU trarLspoftalion ^Piiirs” of 

ttoimdury cities include El Paiso and Juarez* 
rx-iroJi and Windsor, CsIcxeco Jind Mcxfcalu 
uni I Niiigitfii Falls io Ncw Vtj^ik and in On¬ 
tario 

In many pnrt^ ihe worlds intematimial 
bounduriev traverse open pluitt'^ u|wn which 
there pire no rnarked physlctd feHturei!» by 
which local inn ot rhe boundnry line may be 
readily established- Then il may he necessary 
10 survey the boundaty wirh care, and possibly 
provide Eortificattons if the boundary locution 


ift ir^ dispute. On the oTher hand some pkms* 
like those in Rclgium where marked lariguuge 
differences separate the Will loom and HctB- 
ings. luck impottanl j?olitical boundarie,s. 

Local Bound nrtes^ Although international 
boundarii;^ attract mo^ jitteniJonp from the 
statidpoint of total cFfect on human activity 
local govcrnmcmal boundLuies are more im- 
ponant. llie city, ci^untv^ parish, state* or 
province boundary largely determines wheiher 
city governments will provide conveniences or 
whether n given area will remain c 4 *emiiiUy 
rural. Jn ihln country; focal (xvimduncs tend to 
fallow mnlhematical patterns, particularly tu 
the Middle West and the Far West: but m Ja¬ 
pan. Norway* Sw'iizcrlahd. and olhci poris; nf 
I lie world there U a greater tendency to rely 
on rratural features^ properly lines* or histori¬ 
cal buundark-s m detcTmining limits- of secon- 
dsiiy political Unili 

Boundaries are often msuir^CTcntly flexible 
To permit change as population mcrease^>i thus 
growth of urban centers can ecli|?sc tlic origi¬ 
nal county in which Uiey were located, as at 
Sun Ftiincireo and New York. Jn \hc^ in- 
^tance^ county bt>undatk5E have been me mean* 
inglc;&s, and city and county governments 
hiive been merged. Both primary and second* 
ary boundaries shtiuld be so planned that they 
will be adaptable to clumges in the geography- 
population. sociology> iiDd economics of a 
given region. Othei^vUc they tend to bccoiue 
reiiliicrive featur-cs iif the cultural cnvirtmTnent 
and ihus create unending dhapuie. 

Slate boEtndarics in this nution have been 
tlic cause of numerous legal argomeais which 
bave l>ecn taken Eo the Supreme Court from 
tiin;; to lime. Texas and OkhihoEiiu. have had 
djthci^iiy determining I be position of their 
buimdafy along liic Red River, Imporlanl be- 
eutise of linding of oil depx>Nits on ihe ilood- 
pluifi. Peirnrfvjvunia and Maryland have had 
a boundary dispute Louisian ei and Mississippi 
have dliiagreed over Dc Soto bland near 
Vick^ibutg (Figure I3-2J. Wisconsin and 
Michigan have brought a boundary case lo 
ccuin. uad North Carolina's southern boundary 
has been challenged. 
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Boundary D^apufe^- It would be expected 
Ibai bitter b<junditry dispute.^ nii^ht devek^p 
between n^itioiiL of ^xry denfie populuiion, but 
even in South AuieficLU with ils relulively 
5 mall numbers of people, pnltiicsii iirgimicnt^ 
over hounLLiTV hnCi hDve been numerous, Ar- 
^nEin^k ;ind Bolivui h;ivc urgued over posses- 
:^ioiL of ttie Pmiii de .^tacanKi: Argentina and 
Uruguu) liuve dls^igreed over ownership of u 
smnU islntid nem the niouth of the Rio Uru¬ 
guay, Quiiviu und Puraguiiy ^veni to war ovet 
die Chaco, ChiJe sfruggled with Peru and Bo¬ 
livia over desert lands of AnUdsigysta, fuena, 
and Arica, provinces taken m the VVar of the 
PucifiL’ in tS7[ Ecundor, CoTambm^ and Peru 
disagreed over contml oi the t.cEiciu districts 
If this list seems formidable, ft f^hould be re- 
called thul arbitmlion settled abOiJt twenty 
other South .4nterican boundary problems of 
major miputCLince w'ith some degoee of saris- 
fflction; 

Eiimpenn p:)litica 1 boundary disputes lire 
extremely involved and froi)uentl) are stated 
as imponant precipitating cau-^es of war. 
Amung sLgniricLint problems h the insistence 
of Eire Ttlut she control Northern freliind | L'J- 
stert ttfid exijsc the boundaTy that now sepa¬ 
rates the non tie m conn ties from sesuthem Ire¬ 
land. fijily iried to actjuitc Corsica. Nice, and 
Daittiaria. Denmark hus a e Snim on Schk-sivig. 
BulgarLa would like to annex the upper V'ardur 
V^alley. Cicrmati claims it> Alsace and Lor- 
THtne, Yugosluvi'j's desire for Trieste, and Bul- 
garia^s dcjtiLind for western Thrace and >011 (It¬ 
em Di^bnjjn have been upheld bv wtiTie be¬ 
cause of lunguage, history, or irude refaliwns. 
Boundaries of Poland. Romania, Finhtnd. 
Czech Oslo Vcikian Greece^ und oiner European 
stales have Ewert jn a Itighly Iluid—almost vei- 
utile—condition f<ir decades isr centuries. In 
fact mnut of Ceniriil Eutnpe'^ '^slinitcr belt'' 
boundaries from Fin land south wurd to Greece 
hyve been persistently im:Stahle, partly because 
niisfonunes of war have forced pctiple of diF 
fereni languages and clai^hmg cuhiincs ntro po- 
flticaj units iJicy coniiJder ulicn. 

TKa United Sipfe^Ccnadian Boundary, At 

first glance it would seem that ihiv Intel na¬ 


tional boundary must be extremely unvntix- 
factory, interfering wilh rrsmiiportjitton rouii^. 
iHoveittcutv of people, ^nd norniiil Ilow of 
trade In praCTtce it hui been eminendy jiuc- 
cessfuJ in funco™. ihough not wiEhout soino 
disiurbantes and reeriminjlions on both 
sides. Lknc goes on,^ the boundaiy to 

lo^c Its few bufTter functions .md chamctciiv 
ties; Ji Itas beeomr ii nioniimeni 11* the muiual 
iindcf^ a ruling and commtm interetits of the 
tivti nalions thaj border it. Muny historians 
have called it the wi^narileif bountbry. 

The c;^siem puition bctwoeri Maine arid 
New Brunswick and dte wcstjcm part Ijetwecn 
British Culunibiu and the *'f)i'egon country" 
repfc^ierit compromises bri>ught about by 
lengthy negoliiitions, DispuEcs of some conse- 
qiierKe mged at varioiis times over ihnsc por- 
tioiLs of the briimdary alone the St. CroiJt 
River, tfie Marne~New Brunswick bi 3 ijnd:ixv, 
the Oregon boundary, the San Juan Uiands, 
iind tliL- AlaskoTruurtiidu boundary. .Many cec- 
lion.K. of die CaniEilijin ixitindat y run counter to 
relief o( the land; the Okanogan-Okanagan 
\'^al!c} iind uplands, Colntnbia Ri^er Basin. 
Rocky Moumains. Red River Vahey. the 
Great Flams, nnd Lake Chnmptuin lowtnml 
nre crossed nearly o( rigfjt angles by (lie 
boundary. Linens passtag iLrough such ma^jor 
natural feuLuiev as the Gtcji Ijikcs* upper Si. 
Lawrence Rivets and Ju.in de FuC4< Stt nit divide 
I hem respeciively between the two nations, 

Buffer States. One pr>Iitkal device, the 
"bullcr state," has been used asL h metliLHJ ot 
scparaimg two major powers. In ji sense, ihe 
buffer Estate reprei^ents n widened boundrirv 
20I1L- uiLfttn w bit'll n smM und rchiljvelv wtiiL 
nation has been cstahHsheii in order ro pre- 
venr direct ctmiaci between two pt?werfut 
^^ 4 tes. Tltercfcife ihe existence of the buffer 
Mate depends up^^n the coniinucd good will uf 
I hose nations horde nng ti, Since ihe wealcr 
nuuon :^eldoin is able to maintain ustrimk' mil¬ 
itary organjzutioTi willi which U> defend itself 
agiiinsE aggression. It itiny even bek n citm- 
moil national language, do Belgium and 
Sub/crLind^ Otlier natiunv that havt func- 
lioned us huflcr stales inefude the Netherlands. 
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A/ghuniUun, BurniLL Pi^l:iitiJ, Ro^iajiiu. ujid 
Finland- At limes, small htiund^) ituitcs, such 
ii^ Luxcjnboutg and pAntlorm. liuii hiccupv 
haundury kicaiiotib^ nuy fLiiiiiiion as btilTcrs, 
but often like Liechtenstein, ibey represent 
politiciil relies, which hnvc never been ab¬ 
sorbed by more powertol nctElibors. As a de¬ 
vice prevent surprise ai!iiek+ the buffer stale 
es[ ablet bed nIunE a critical nationiil boLmikry 
zone seems ouiniodcd by the speed with which 
rnodem warfare can nriijck. 

Fortified Boundaries. For centuries pa5t, for- 
ihicd boundaries have succeeded m prevent- 
lug eomplcic freedom of niovemeni of mibtury 
forceSn Hadrian^i Wall, the Romun limes, the 
Great VV^!l of Oiina, Uic Maeinol line, and 

rAcroftS OF national stren 

The Core of a Nafion, The cconaTnic heart of 
a naiion often occupies an inferior central lo- 
cabon; :iometimes. however, ihisi '^hcanland" 
lies nearer the paiionjiL Ixiiandaries^ Tn ihe So¬ 
viet Union. h>t example, tite moit impurtanl 
Eciivilic^ uf the nation are ccnlered in the 
midijr of the enormous land of Eurasia, 
In contrast, the populated and most Jc- 
v'cloped seclTon of BriLzlI ties a highland nor 
far from ihc scu* and tn France (he heart may 
be said to near Fjtis and Lyofi rather 
than on the ouUkirts of the country al Ror- 
ileaux, Marscilk, or Names, Wliciher central 
or p 4 ;ftphcral in ItKurion* thes^: "core aTrai^ 
arc the real cenief» of any philiriea! unit, and 
Irom ihe^^ cores the naiions derive (heir grtiii- 
esi economic and milibiry strength In those 
CO unities whose economic accivitfcs arc mainly 
reliiicd Id the sc a, the principnl source of na- 
tional wealth und strength may come frum 
rmirirH: kKuiiorLs rather than un iniern.U cotc_ 
This i% tlte cave in Norway. tieknJ^ and to y 
certain cxicnr, England. Unlil Tecenily, a cert- 
trnlly I oca led "heartland'' provided a measiite 
of proicclion dcstriiction nf A finlion's 

resources and |ieopk as a result of invasion 
from nbrojil. but the high speed of modem njr- 
crah iMS removed most o! the advantages of 


ihc Siegfried line—these repnesem uttempisi 
to fortify hDundaries, and for varying kngtiis 
of lime, they have succeeded in blocking niiii- 
raiy [uanens^ers by land. During World War 
IJ, however, the colkpse of very strongly for¬ 
tified boundaries $Jtow'ed that thev caimnt he 
successfully defended by land forces; indeed, 
I [icy hove only limned value us devices used 
for delaying aelion. Tlte Cooccpl of u national 
boundary serving as a fortress behind which a 
nation cm retire and enjoy undisiurbed elu¬ 
sion ii becoming olwoleie io» inodem miliutry^ 
devices and methods, combined with aerial 
warfare, guided niissiks, and the speed iTf air- 
crali. make fortified bouudarics inetTectual as 
militiuy barTiCfs. 


GTH AND WEAKNESS 

qenifai location as a factor of proreciion in 
warlimc- 

Tfjc geography of ihc core of n naiion. 
wheilifir tucatcij fiLr inUmd or near its borders, 
Is of the utmost huportonce to ihe if liie 
land k too humid, ion cold, ot Isx* w arm or dry 
lof developing ^uccesslu| irnde and manufac- 
turing, the ouilook is tinfavoriibfe for growth 
of a pcwerfid nalion. Stich a slaic viotdd be 
constantly hampered by InsuficiciiE fucL food 
stippties, and necessary raw mute rials for man^ 
ufjcturcd gpoik, including munilions. Other 
rcluiivdy unfavorable conditions that deter 
riuJion.il growth incliiik poor harbors, ureas 
of poor soih inudet^uuie anuuints of farmland, 
and ^similar geographical shoricomings. Fct 
cite one c.vample, .Argentina's physical envi- 
ronmcni favors agnculturc and grazing, but 
supplies of coaL iron* and other luincrLils urc 
wholly iiiQdcr|uutc to supprl her as art ijidui^- 
Iriul and inilltary power in c^mrpciition witfi 
other siatcsr better endowed with geographical 
advantages. 

T1ic ^ize of the "heartland'' is a factor of 
great conseqiience in nalTEmal development. 
SiJre alone Tnay be 3i dkadvumuge. leading to 
iniernjd [run^poriLihon und cortimwnTcmicin 
dirThCullies and cveoJuaJly to misuDdcrstuitditig 
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.ind d]:suilily dmong ihe pcopie. Frcun 1^50 lo 
I K69 vhc United Stiite> ^veupied n core stran 

such wide extern ih^i oinllictiiig econamies^ 
ond !!;eclbn;il iilEco?:^rs dcveliipcd to ^ poinr 
wtijch made civil war po^islble, Cancidd ^Itnost 
lost the province of Britisii Colunibi 1:1 bceiitisse 
of itiubiliiy or the n^iiontd government to rnaiti- 
lain saiisfuLiory contacts vvilli wesT-cou^t cili¬ 
kens. Both CiHiidii urtd the United Siiites srill 
recognize strong sect ion id diflerenccs and feeJ- 
mgs. but ihcse need no longer be considertxl as 
serious threats m national unnv becau^ both 

jt 

natjons now have excelJent racililies fof com- 
nmnicadon -ind trsinspcirliillon. 

Get/gfiiphlc fcdfjirfi umkr miMpk mx^er- 
e/giny. Conflici of niitionii] iniercst some¬ 
times occurs over inTcmationnJ control of large 
Walter or bnd ansas, shared among mimy nii- 
nons. A body of water hke the Mediterranean 
Sea, joining die borders of three continenls, 
Serves large nuiiiberi of people whose inter¬ 
ests* abiliiies* languages, and races are widely 
di^tr$ificd> The Mediieirancun provides a nu¬ 
cleus for ;hc marilime aaivitie^ nf Lialianik 
Spanuird^. French, YugosbvSt Greeks, Turks, 
Sytisms. Egyptians, iind oihct l^uixijKsan, Afri¬ 
can, and Asjiitic peoples. ^Similarly, ihe Carib¬ 
bean Sea, Sen of Japan, and other landJockcd 
Winter bodies have been nhnreJ poJUlcully by 
diverse petiples and niilkin!; A targe river 
busin such Ui The Danube Is divided pliiically 
among Austrians, Gcrniiins. C^cfiui^lovakSj 
Hungarians. Yugoslavs, Bulgarians, and Ro- 
niankins as well us 11 muliitude of minoniy pci>- 
pics Aboul tlie RJimc Jnyy be round another 
rivercenteted group of rtaUcuialiliesH, including 
the Swiss* French* Ahpthinv. Geritinns- Dutch, 
nnd Belgians, [n these the ctunmon in- 

tcre^l in the Of ihc river iind its basin is 
less unifying in its effect than fhur of the in¬ 
land 

Thd Sitk'h-i L'fuon. T he Union ot Siwsei So- 
chilisl Republics is the outstJJiding example vt 
an oversj^ naritm whose core icrea is olnio^E 
too iurge lu achieve niitiouaJ unity Whed^er 
Ru^siiin eifons to unify the widely diflc/eni 
languages ^ind pe^>plc> within the bordets of 
the stale win be successful remains to be 


Oevciupment of a niuional sense of imity h 
accelerated by telegiuph* fnilwny^ airplimc, 
and radio Bui Russia's core area, with vaSu- 
able ni in era Is, elec r oca I powern lak>r supply, 
und other resemreos, is not necessariU Ideal for 
ihe growth of Lin cxccplionally strong state, 
for liicre are andeiiiahEe seriucjs dtaadvuniai!cs 

s- 

The counirv' has a very long line, hut ifv 
usefiifness i*j handjeappe;! by barixus that are 
Tcebouiid much of the year. Tfiose facing the 
Pndfic are far distant from the naimn's heart. 
T hose on the Baltic are not only iceboutid in 
winter but are located Jong disiaitcc^ from ihc 
upen Fea. Ports on the Black Sea fMce the 
latter problem. Siberian rivers are noi wcH 
.idapied for transport* since they do not fitnv 
TO the dircrction of norrmd east-west triide 
routes, become icebound cad) year, and are 
niosify iribuuirv to rcmoic Arctic seas. One or 
Russians fjirgesE rivers, Uic X'olgu. mijxirlimt 
in Internal trLinsport but sutlers from t])e hand- 
kap of lluvitng tiiio i.m cnclojied MJit, the Cav 
pi an. 

SW)r gepgrtjphr hatfdifops. Not only h 
large size somettmes ei handicap to a nmion^ 
but occasioiially internal geography is not 
wholly advantageous, fn Ehe United Stales, 
the Missj> 5 iippi River wnulJ be more jnipor- 
taut if \l flawed in ihe dlrectiDti of our prindpa) 
rouios. luwiird either Europe or .Asia. On the 
other hund mere presence of *in excellent wa- 
tcmiiy open to the —the Am;izQn, tor ex¬ 
ample—-is no guarantee thm ilse nation using 
It will be greatly enriched thereby if other geo- 
graphiCLiJ cnoditions are unfavorable. 

MillrfirY end Economic Strength. Jf, besides 
a well-established eullmul uniry, j large popu- 
latifut and 11 gtx*d supply of fialural resources 
are combined wirhin the con: area, the ^xilsf^ 
cat strengtli a n;uion is grealty enhanced bv 
$ecm mgly p: ve gcogru ph ical con d it i ons. 
Tltjs coinhiniilioii of circumstances leads di¬ 
rectly to '‘$tfong" stales. Though the combina- 
ritm is uneornmonr it account.^ in large pari for 
the mi!iLory and economic liability of the 
United Statev. Rctcnl years have witnessed 
other nations beginning to capir.dize on great 
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wcallli of core Cases in poinl tn^iLude 

[he Soviet Union. Brazil. anJ probably id a 
^reaier degree in future, Cliinu. On the other 
hand, u (Hiliikal unit that hick^ the nnxis^^nty 
coin bin ution of geographical factors in sutfl- 
cienr force wili be unable lo niainiain intcgriry 
of Its borders. Australia. Arabia. Finland, and 
Norway would seem, ou Ihis basis, lo be de¬ 
ficient In those eknieius upon which strong 
naiiottid states are buill 

Applying the canctpi un a conlrncntal scale, 
the idea of a •^heartland/" rich in natural re¬ 
sources. serving as on tnc^hnustiblc storehouse 
upon which a niition or group of natrons may 
draw for supjx>rk has Tjccn proposed to ac¬ 
count for deveJopiiftent uf eaTnomically ajid 
iniUtarih' "strung" nalionrii. Carried to an CJt- 
treme. however, thH pDhey would nmke a 
country iiLniOSt wliolly dependcni upon Its own 
resources. Such ^elbsuffidcmry impfe u with¬ 
drawal from world aliaits mid ti shorp decline 
in trade and cuilui al rehitions with othof nu- 
lions. In the modern world, dlort lo at lain 
ctwpleic kolation would cvcntuully bring nu- 
tlonul ruti>. 

Far tier in ihiii^ chapter it wa^ suggested that 
Ik n Litior) of very great size fonTierly enjoyed an 
jmnuiniiy from ouiKEde attack. For many years 
U was Ix^hcved ihat an econonuc:; and mlliEiirv 
rciieai to a ''beuriland"' would pros-idr iide- 
quale protection against cnciriECs. A movement 
of This typo w;i^ leriiicd s4 "defcnvci in depihp'* 
m which constant retrciU tow]ird the core drev^ 
an enemy force so far from hi base ot opera¬ 
tions rhiii problems of logtiitics tended to 
weaken the invading armies, (he biEtcr (k- 
fense of Stulmgrasl marked [he climax of s^nch 
a "defense in deptiC on the pAit ot ilie Kuv- 
sian defenders during Wtirtd tt'ar tL S?rfne- 
whiH stmiliir dcvekipiriirnK ixcuired w hen ihe 
seal of the Chinese govcmiiienE was tiioved ur 
Chungking* inland from gorgtr!> on the Yangtro 
River, eilecirvely il not cntincly removing it 
frtnn threat ol Capture by iapanese forces. 

The STraf«gy of Mateflols. Il k impracticaJ 
Id regard the ownership of any single a'souroe 
ik gumantcc of a snong state, foi in (he con- 


stiintly changing modem world the emphasis 
slu'fEs rapidly from one com modi ty to atioEhei. 
Once, plenty of good timber^ supplies ssf naval 
'iXox^r 5t[td ski bed labor were atkquaie mate¬ 
rial to hiiild a mival defense foicc; fn more ipo 
cem times, armor pbte. muniiions. fuel oiL 
and nicdkal supplied were esseaiids of wur^ 
fiire Jn Line to come, ^upplie^ of rate niinerair 
such us uraniuTn and cxirerndv ^advanced lech- 
nologicnl processes muy comribute more to 
success of military opcrmicjns ilmri imy other 
nalicmul tewurcc^. 

Available supply of fuels and other minerals 
is a hlgldy irnportnni consideration in deter- 
mming the isJlrcngth or weakness of a mtwjcm 
nation, whether the maierTal cun be obtained 
from ^otirces Inside the naiionaJ boundaries 
or whether It is obEaiiiable from other aaiions. 
Iron ore, coai^ petroleum^ uranium, copper, 
kad^ zinc, aluminum, and nitrates are among 
essential iruticrul resources for munufacluring 
goods at the preseni time. whctJier the com- 
pJeied products me to be used in peace or in 
war. These nesoureesj combined with human 
iugemiity and Inimun labor, represent the 
foimdations of strong mifhary. economic, and 
politicaJ orgamzitlions today. To use raw- mu- 
terials clTccbvelyu iUpphes of labor and pouer 
as wcO 115 some animal and vegetable pr^ucE^ 
such as cciiton, mhber, and wxxd should be 
avuilahk in stiflicicnt quantify. 

amt ftids. Besides the mineral rc- 
MTurecs just mentioned, uiiponani metals use^l 
in smaller quaniibes Include tungsten, uickel, 
magnesEUm. ntofvhdeiium, im, vanadium* 
manoaficse. cLromite, and tlianium. !in|Mr1yRl 
stHirces of pswer ,'it ihc presenr finie include 
coal, peiroteum* jiatural gas, und hydrovkc- 
trfciij. with uianiuiit likely to be added. Even 
wcjod useil in .ipprcciabls amount^i for 
power. Wiihom a rurKsunable supply of these 
fiHvources or access TO them, no nation in a 
fiivorabtc posEtion Eo mainlain Eirsl-ratik pro¬ 
duct ion <jf miiniifycrujftd goudi or to provide 
lEsiir witii material Ibr the succvsiCiJ accom¬ 
plishment of modem warfare. 

A quick glance ol our own resources indi¬ 
cates ihui the United Slates has adequate sup- 
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plies (or ikccess Ihrreti} from it5 nei|hbor^) of 
the above niiilcritils ^AiiU ihc exception ol imn- 
^jnese^ chromiic^ and tin (Figure 25-J .I- Out 
rebiive ^Lroiiglh in mifierrti rcsoufces is one 
reason we \VdVt (>een Jihle to miiinioin n highly 
compleA indu^rrial orgnni^^itian *oid nn effec¬ 
tive military cstuhhshmcnl* in ctintnist with 
usiriOiis whose resources do noi include such 
quantities of mineful we^hlL 

Sigtuftcum m^tifuinerat remitv^s. Mmer4ils 
alone ait nol enough to form tlie ha_si^ of a 
strong nulituiy iind ectmomie ^tmctuie; other 
resources must l>c itl fnittd in order iHui the 
miacrals and fuels can be utiliis^d m the fuJIcst 
extent Foodstuffs, for cxumple, are ijssentbl h 
quantity if the health o! the nation is lo 
maintained si a high level. Tn part because of 
the climatic patiein of the world- not oil na¬ 
tions are equally well endowed wiJh h>od sup¬ 
plies. The ITnited Staler U fortiiDate in that 


it can provide its people with toods essentia] 
to susLiin tlicm itnd ut a lilgli level of health, 
We kud in commercial produeiion tif whetilp 
com„ oats* and }mgs imd we have miideraie to 
ddequaie amount? of beet ^ugur, ricc^ canfe, 
^licep, anil fish* Important as they wem to 
Anretjcans, sucfi foods a? chocokte* coffee, 
bananas^ and cane sugar arc Hoi essenilal to a 
well-balanced dicL 

Olher commodities ihat are evscivti;iJ in 
hullding a nation of great economic strength 
inciuiie cotum* win^l. soybeans, hemp and 
lliix, jute, ruhhert and lumber. \\c ,ifc leaders 
in CTTiion prcductiDTi and soybean!*. Our sup¬ 
plies of lumber jmd woo] need to be aug- 
menred by importi from abroad. Handicapped 
by a lack of naiursil rubber, we have turned to 
Ibc synthetic ptoduci a reasonably tslisfac- 
fory substitute. We nip$t Import all out |Ul* 
from Pakistun nr India. 
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To occupy a posilicm of ^vorld power, ii na¬ 
tion musi hR\x s[i ppu]iai^>n sufficiently Luge 
to provide 4 Ubor force capatiic of processing 
ihe raw nniterials discussed ubove. Further, 
ihe bbi^r supply mu^iX be used in the niost eco¬ 
nomically productse way, More than a 
rcr of the toial nermber^ of employees tn the 
United States are engaged in manuhjcturinp; 
iS per ccal arc employed in trade and com- 
rncrcc- imJ 16 per cent in agrtcultuie. Coni' 
pure these hgurcs u^irh lire occiipLitions of the 
Chinese people, of whom thrcc-foanh^ are en¬ 
gaged in agricuttiire and only 5 per cent m 
trade nxid commerce. The nambor!^ of Chinese 
in jiianiifaeLuHng enterpriser^ are a!iTiM?;l nCgli^ 
gtblc- OLn'iou^ily Luge numbers of people alone 
will nol necessarily develop itrong eeonomk 
or mililLiry nation; to iidain this objeotiYe there 
mi^st be the right combination of mmeraL^ and 
fuels, food supplies, and other rcsoirrces, and 
all these must be utili/cd by a properly dis¬ 
tributed labor force. 

Efforts toward Economle ond PofhicoJ S«lf- 
suffleioney. Though mineml resources art 
busk in inrhJein ecommikrs. Ehcy ate not 
enough lo establish strong states, as wt have 
rndtciLted in preceding paragraphs. Tfie Stiviel 
Union and China, both well endowed by na- 
Ttifc with a wealth of niinerals, have been ex* 
Lremcly baekwaird in ceonojiilj:: and poLilieal 
development. Tlicir large Libor reserve and 
other resources* htmever; are now uperaling In 
furibet ilieif mduvlriaLzation at a rapid pace. 

Control raw mitteruiU should Icxd to cco- 
nornie strength; hence the scramble for w^>- 
lonkil possessions and the sorry anempfs ro 
create empires based prtmartiy on conquest. 
Almost the entire poJLiiur:3l map of the corili- 
nent oi Africa betus witness to the hue nirw- 
leentli-ccntury scramble luf coniml of raw 
materiuK^ inctuding supplies of che^ip labor A 
nut ion that lucks esscniiitl f:ov materials can 
mamiain >i stable economy without possession 
of a coloniEkl empire^ as Sweden bus success¬ 
fully show n for many years; bur n ts uirnost im- 
possihle for That nation to have an aggressive 
itiiiitary cirgunjzatain Political micerlty con be 


maintained for cenluric?;. even if bi^tli raw ma¬ 
terials^ and intetha! unity ufcuEuirc ure lacking, 
as Switzerland elfociiveJy demtmvtrates. 

tXrtckncv of essential ntw materials tnav 
he overcome lo it cvitiiin client by successful 
u:uJc su|)pfei]ien:ed by proftiubic conquests: ihe 
weuJih of the cUv of Venice in Uie flfleenth cen* 
tury uas bused on such e:itensions of comnnrT' 
cial power Liiier, puttieulyrty during the seven- 
tcentli itnd eighteenth centuries, the world wtt- 
JiL'Sscd the great exponsion of the British people 
and development of Britain's coloniul empire, 
Jn the ninereenih centurt' the TlriiiaJi "HJjihwas 

. 1 .. ^ w ^ 

of Hinpiie" to India and the Orieni by way of 
I be Vleditcrninean w as esuhiished ifier the 
opening of the Suez Cun ill Hrituin po^sesM'd 
coal in qunntity, a labor supplyt and the hu- 
iiiiin ivii to invent machinery to turn on! large 
amoirnts of gt)od<> at small cost. Britain's island 
locution encouraged her [icopte to underttikc a 
seafaring life; sMp and shippiRg they knew 
well Tfic IngcnioLis combinuiion of lohur. fuel, 
and transptirt led m the treat ion of “'a vaster 
empire than has Iscrn.” In ihc ca-se of England, 
octluinlyi a strong naval power was ereuted in 
spite of a serious deficiency of many raw ma¬ 
terials within the coniines of tile home Lsbinds. 

Shortages of esKenuaJ raw mutcritils may 
lend to militniy aggression if people believe 
dial tbeir mtlioRid e.xisrence depends upon tiie 
acquisition of more sources of cicononiic prod¬ 
ucts—hcn» more land This was the "have- 
not" argument ihnl miiiiurY leaders of Germany 
used on two occasions to persuade their sub¬ 
jects Tn undertake wars of aggressioiL Japan 
also embarked upem similar expansion and 
aggressive war on llic continent srf Asia uitd in 
Pacilie waters. Certainly inadequiile ipiice for 
living as well as rnw-mutcrial defidencies ure 
lugliiy impotlant in any list of the causes of 
war, 

On the other hand, deficiency of raw ma¬ 
terials and tn adequate supplies of Food may 
lead to wcakcntng of a nut ion throueh emigra¬ 
tion; ibis occurred in freiund during early 
years of the ci^leentb century and again in 
tlie rriricteenth ccnluiy, when Farnine struck the 
limd and many families were forced to leave 
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for AjTiCficu iincl other pints ot ihe world 
OitH?r migr-itloEifi of m^xpr importance hirve 
Clemmed hum Mmilur m ea^t ceatral 

Asiift. 

Generally, htmever, it is ir^comitig more 
difhvuir for natfons to use exploration, migm- 
tton. or oulrighl eoncjLLei^t as a means oi pofiti- 
cal advanccmciit. So rnuch oi the world Is field 
in strong ownership ihai some nations argue 
over to seemingly wunhiess land such 

3LS tliat in Antatclica. 

Dtsrribntian of lij/ui. One of the important 
political and social problems related ro relief of 
land and distribution of i-csoufccs is the size of 
landijoldings. Undet eircurmtatKCs that allow 
concentration of large landholdings atsd wcahh 
in the handb oF a few people, political stniciure 
tends to become sTrongl) undemoeTatie. Wfierc 
the iECtual eixteni of cultivable land is limited, 
as in iapan. India, or even Hawaii, a feudal 
state may develop ii most of die wealth is hetd 
by the few. On tlie other hand, with wide fertile 
lands avail a hie for dlstributkm to many peo¬ 
ple, its in Canada or the Cnited States, tiietc is 

lendeney toward ^ democratic >tale. Sonic 
nations have attempted to correct maldi^strihu- 
lEon of land imd to chiinge economic life and 
political structure by law, as in Denmark. Po¬ 
land, and Mexico. S^HiicUmcs Ibis can Ik ar¬ 
ranged ptfiicefully; occaftionaliy ii leads^ to bit¬ 
ter internal cunflictH 

tmppriQnce of Geogrckphk locotiDn. E Figure 
25-2j. A hirgc number of pluceSni by reai^on of 
j^cuiiar geograplntal ItKaiion, assume political 
imporiance out of all proportion to size or re- 
i^ources, Thc^e special sites UteJude cciiain 
mountain passe^^, straits* cunridors t longer am! 
wider than passed >. channefs* and ihc like. 
Some, like ihe mountain passes di^ussed cur¬ 
lier—Khybcr Pa.^v and Brenner Pass—or ihc 
dehlc at Mttraihon—are fnnious, and dieir 
history Ls long and varied. Others are tess im¬ 
portant in pililicaJ liistory but loom targe in 
directing I he cuuise ol events. Biskra's gadew ay 
to the li^ihaEUk ihv Jade Gate near the western 
end of the Chinese V\'ulj, the Cuiitberland 
Gap^ or the Mohawk ot Ski^quehanna corridors 


have dl attaified special geogniphtcaJ ^ignib- 
ciince. To them should be added stmtegic 
^trail&« 4 ik1i ^ Malacca, Gibraltar, and Dover, 
whieh in Tealily arc water passes. 

Other unporianE strategic locations may in¬ 
volve pcnbjulas, tike Florida guarding ihc 
Strait of Florida. Korea, or Cornw^all. Oc- 
casiomilly an isthmus location becomes Jiigbly 
significant^ os at Suez or Panjinai hut pas^s, 
straitsp and the like vary in impt^riiince ac¬ 
cording to the Connie of world evcnIs^ cmcIi 
may be ci^tfcmely useful for a brief time and 
[hen lose its significant position. Once the 
Cumberland Cap and Mageilan Strait com- 
cDitnded [mportani routes, ihc flrsi into rich 
lands of Kentucky ^nd Ohio* and the other 
from the Atkin tic into ihc fahuliitis 'South 
Sea.'" Of Pacilic; today they are rdativdy un¬ 
used, for the Cumberland Gap has been re- 
ptuced by more useful routes, and construction 
of the Fimamu Canal mode a trip around South 
America unnece^isury for most shipping ft Is 
dilhcult indeed Eo predict whidi particuliir lo¬ 
cation may assume importance in future: whii 
can gueb> whenc iinoiher Korean peninsula 
wiil provide the tallying point for military 
aciion. 

One highly strcitecic European locution Is 
coni rolled by a \ceotid- -nr tfiird-rule p iwcr— 
Austria, wjtb iu cupUuJ ut Vienna (Figure 
14-7). The Danube. Ilow-mg ca^lward fnim Ba- 
vnria, ttav crimes u namiw low hind between the 
Bohetniati Forest* llic Alpine ranges, and the 
Carpathians. Northwiird there is easy accesii to 
the plains of IkihcniTat the Moravian Gate. 
Upper Silesia, und the Baltic. Southeastward 
the Dnniibc enters the HunEuriLiXi plains, tlicit 
Ihc Iron Gitlc, and cventiaully the Black Sea 
St>iithwurd die mournsiin routes of Suriu lead 
over Alpintf p:iises inlo ^ ugc^slavk* Italy* and 
the AdiiAlic At this ounmuinding 5 ilc> a w^eak 
Austrian stale is in position to cuntrut much 
European mil and river iroJlic und to stand, 
when necessary, us u focal point for movenieDt 
of land troop Today Austria a buJIcr, luking 
ihe brunt oi attack by arty pt>wcT thio. movcft 
eUiStward inwrajid ihe Danubiait Basin or west¬ 
ward toward the plains of soul hern Germany. 



Fi^ur^ S&Ttic i>/ Ifjc xptciai to wfih h 'tiratv^k xi^^!iti€£iriLV 

























































































491 


ANO HATIOMS 


DYNAMIC ASPECTS Of KOLlTiCAL OEOGHAPNY 


The foregoing nn riiitional K'^undD- 

ries, *he Mrcn^rh and iiealcne^v of nariom, iind 
^tnitcgic locjiiim hecn ^iei^dd lurgel) 

from the iiiundpoini ot sea and hmd iranspori- 
laiion. Hjc iiiif<Jduciioii of 4it uan&pon duTmg 
the Ijist qujjjter-ccntuiv hiis mate rial!) altered 
some earlier camrepis of poEtticid geog/apliy. 
BoLLndaj'ics tliai M one lime seemed %veil de¬ 
fended and iiimmi impregnjihle ciin tiovy be 
breached with ecmparatively lit lie difTiciiliy 
and very rapEdly by means of idr transpcpri, 
which in theory is free from the necessity of 
olHcrvina aatloi^ boundyrics liicy iippeer 
on the map, Jn fact, finch bounda¬ 

ries arc watcl^cd scrtipidDusiy in ijrdcr to avoid 
intcmalional incideDls. Cote .ireos and he4in- 
lands no longer enjoy the impenetrabihsy rJiey 
c?t per fenced before prcw;nt air speeds were at¬ 
tained. 

Not even such strategic kication.s as rjibral- 
tur Malta, Panajna, or Singapore can comm and 
movements by land and stea as ihey once did, 
it^day these strong hi'iticins can be hy-passed 
ill altitudes so high tJtar it h almost impi^ssiWe 
to provide complete protection against air at¬ 
tack. Furthermore. \i Is almost cenaJii ilmi in- 
vcaijon and use of Utermomiefcar weapons 
would imply complete deMruetton o! fortifica¬ 
tions and iminubilizarkirt of formei ^arnngly 
Imtliied pciintA. In oilier words, ilie speed .md 
height at which aircraft cun now perform h «■ 
great, and the weapons they cem ^try so 
deadly, that irndiiional aspects nf fK.jtitical 
gcoiirnphy—and especially the matter of stra¬ 
tegic localjoTi—have tnicn altered. When the 
Nelhcrbnds catl he cro'^'^ by m in ks^ than 
lifrten mmuic^, ivs ts now the case, it b ap^ 
parent that Dutch njitionul btnmdiirieSp sar- 

5 u MM AiS Y 

SimilftriHci m race, language, feligsnn, and other 
CondiEion^ of human eiEstcnoc Icjd m^-n lo ham! 
fogcihcT in group? W'lth common inlercslv. Ucc- 
«:^nila>n ot ibc betide kad^ lo urgani- 

^lion cif smdJi ^OLiping> 4\i laniiliis, or trih^L 


face rDrtific>atiom, comm unication St and cities 
axe almost cntjreiv damin:itcd bv this new fac- 
lor in imemuiiomiJ relations, tiievimbly re- 
cvdualion of the imponance of boundaries, 
heartlands, and location must be undertaken 
in I he li ehi of mcKJcni transportutlon dcvclcp- 
mcoi. Today □ single lurfEdiJ may easily acquire 
die impurtance of a Gibraltar, A mountain 
titnge such as ihe Pyrentes ihat formerly served 
as an adequate hairier heuvccn two n at ions cun 
be crossed rapidly and easily by air» and its 
military usefulness is almost compIcicK' de¬ 
stroyed though It may contmue to function in 
preventing free movement by land. The core of 
any nation can l>e penetrated, in the ^bsonce of 
dmiaircraft dcfejtses, thus ilestrx3)iftg advantages 
of the defense in depth Ihcory of miiiliiry ae- 
tiOB, 

Students of international affairs should rot, 
however, cone Jude lhal modern aircraft imd 
weapons have eliminated need fo know- such 
geographic factf iiA nalional hounduijes and 
strategic kKration. On rlic conirary> mu^i be 
thoroughly familiar not only with the iradiiinnal 
coDstdeniEkins, hut with ihc^ manner in which 
I hose have been alTected by Riodcni coFiununi- 
cation and mmspoit methods. Even Elie cas¬ 
ual readet must he pwiirt lEiaE il is ijimost rm- 
poiL-slblc to avoid frequent contact mUi foreign 
mi I ion^, whether ihai conlaci Ik for peacelui 
piirpoM:^ or whether it be nalioniil tnililury ac- 
tiviiy in war. .4* speed and .ilrirudc of tmvel in- 
creiise^ reludonshiips with ciihet fxrnplcs in¬ 
evitably will become Euorc frequent :utd prob- 
abl}' more complex. The impliuations arc plain: 

need to know- dl we possibly can aJxmt other 
peoples LiJiiJ countriev [j arc to maliiialn i^ur 
preveni strong posilioii an long the nut ions. 


These, With their Ie?idc7^, dwelfine places, dc- 
(cnw5, amt siniibr ctitiramriKiics. tend in emergt 
A% imelei |HdUieiil HintCvK reeogniring btid jnd 
fimh* within which each ^Uilr i> In opmue 
Ihe limiu thuA ^stdhlished ihcn become pUiiiea] 
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F>niinii4iriti:% o1 thill Duimn v^Kich ihifv cncli^e. Ge¬ 
ographic foHtum often arc iB^irurn^nml m tocui> 
ing ntittonat l^oimduneH^ cspcciiillv when people 
arc willing to make thg hoand^v coiocnic wiih a 
niLtural featurcp ^uch ns a mogntaiR run^i: ur p 
river. Sit>mc njinoriiil houndarics, whc7> fairly 
plantieU und jicknpwlcdgcvl by OiilEon^ bordering 
them, remam viahJe for long ptniods of lime. Oih- 
ers flTc diifputed rrc^ucnlly *nd hccmne >icfiificnnt 
causes of wurn 

Tht Jhili^y of a fioTion ^0 grow jnd praper 
,il^o depcfithr in hirgc piin tt|»i)n in gepgrnphic 
dukrA[:tcrjii!lei. Sonic state* lire well l.■cnlp^ed 
near $jupplfe» ol naiuruJ resources ufKin which 
ihcy drow to 9i4itain ihcmicivc* aiiiJ iipi^n which 
they depcod for mw miilcrials in time M war, 
Thow nuilkiri5 whose hcnindikftcs encltse occur¬ 
rences of inetallic orirs ond tods arc especiully 
torlunalt in lime o( national cmergenci* Lackv 
ing indmrrial raw miUeHaLs, it may be ncccssuj-y 
for a daEioo tO develop trade to @ hich degree. 

Cenain i&uaiegic tocaTions confer^ in Ihem- 
selves, an element of |>olLiiea! im^xariancc. Tur¬ 
key, for c*jimptc. occupies n cpmirtandiiis posi- 
hon with respect to ihc waTer link henveen the 
Ufntrk and Aegean Saa% and The bnd link be¬ 
tween Soul hern Europe ^nd w cjtcm Asia T hese 
kHiLitkms, Irowcs'cr, hsivc itcenme Issi signhtciint 

QUESTIONS 

; AralvK each of the fobowing wfih respect 
to tr^ fund kins as >an inidniiKinal haundary: the 
Andes, the 4 VtIi pjrulkl in Nonh Arncrka* the 
Rhine, IDover Srtail. 

Po rrvm nomatty make good intei^nmbnai 
Kounebnesf Defend your answer, using specific 
illuslrntiom. 

X Revisjc ihc boundaries of Africa to tttnform 
moTc closely wuli the geographierd resiom gf 
ih.it continenL 

4 V% hill pan the CiiniLiJian-American hmmd- 
ary do viHi consider miHii snlhfaciun J Why? 

Which pan It biiw ^alisfactory'* ^VTiy? 

J lo whai degree o rhe possc^ision of uneS’ 

SfliCTtD KEFlftlNCES 

Alenandei, Lewis M If'or/d Ptthucal Piiit**rns^ 
Kand McNally and Company. Chicajjg, 


W'Eih I he dtvciupmefii ol miniarv aviation and 
ihermonuckar wciapotii 

The real power of ans naElori, ihen^ m peace 
or in war, is. rcluled do^ly lo the geogrnphic 
cburaciertsifcs of ihc bud h occupies. A nation 
ts liivorcd indeed when Us boundaries can be 
de^el 1 llE^d successfully againsi aggressonf. and 
when Its Icrniory supplies ahund[uu raw mste. 
riids, FoodstufTs, and jj large working fkjpujaiidri. 
If in kiddiiion it cnjgys a strategte and cammand- 
Ing local inn on welldro i ckd romes wiih [iccess 
lU the open sea and has and fan&eeine men 
4is leaders of iiv govern rRcnt il miij lafce ib 
place nmong the leading nutjan& of the world 

Ouiihtir 

Brsundari^ 

Types^ ^sceaji^ mountain, mathemaliciil 
Dit!ku1iks and disputes 
BufTcr nates 

Foclon of nol^nol *nd weqknatt 

CoFf- of a nution 
hbndicaps of scime natbns 
Economic and mJlltarv ^itength 
Strategic materials 

Bconomic and political tc-lf-sufficieocv 
C jcogtaphic location 
t>voanik o3p«ctt fff poliiica^ ^Bograiihy 


ptoiicd mmeral re^urecs m liability to a nittion 
who5fl milirary defences are weak? 

6. On A miip fd the world, mdicaie in red ihosc 
interna IioOdI iKmndaric^ which arc eurrenlly m 
dispute. 

7. Under vonditujas of iicrbil warfurr, wbcJic 
have the principal siriiiflgb: jocatj^>n» shifted? 
Why? 

■Si. Using material presciiiod in ibis and m ear her 
ch.ipters, pn.'sent yonr opmipn enneeming Ihc 
ability of I he pcOpIo of India to wage modenr 
w-itf/afe. d forced to Hghi with no nfsouttes olher 
thuo iheir viwiy Siippoii j.nir statement with 
vjlitJ M/gufTienU, 


Beck. Ill me, R -Thi; Globa! Di^fibution of 
f’fiinary Govefflnicjiul lypcs," ttiurmil iff 
Cttffltufiiji, Sy; M 4.- til, March, I S.'S I. 
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Tub conimcnifi nn^ divided, as a rute. 
inl^i \hwc iff ihc Old World—Asia, Europii, 

iind Africa—and (hiw; of ihe New Worlds_ 

Ngrih Amenca nnd South America—wiih jso- 
taicd AuarraJja and umnlialjitcd Aniurctka the 

TH€ WOtlD ISIANP 0« OtD W 

The Old Wfifiii, Of wof}d isliind of ;some pcog- 
Ktpters, of three closcty contigiiOas 

conTmenis—Europe. A^ja, and Africa. From ^ 
phy^iographit stand pome. Europe k e^senEiaUy 
a peninsula of Asia or of ihc tiontinciit which 
might bctlei be called Eirrasia. Only portiort 
of the tfraJ Mountain^ b nu^v UNcd lUi 
Europc-Asia Kiundaiy. and itie Caucasus 
Range h included with Europe uhinu with ihc 
tTiinvCaucashin region Hmth of the nmun- 
tdin^. I^JimitLitioiti of the Europe-Asia bound¬ 
ary anc based mine on cukuruJ. racial^ and 


only one^i lying wlioHy uithin rhe Southern 
Hcniisphcre. .Most tand urea of the world lies 
in the Non hem Hemisphere, as indicated in 
Table 26-1; hence we eonunnnJy refer to ihe 
Southern Hetiusphere ufi the water 

O Rl t> 

h4iiiorlcal grounds ihun ort nutunil earth fea¬ 
tures. The hoiindary between Europe and 
Airica i% ul] waicf^ and that between A%ii\ and 
AJmcm h moHUy along ihc water. The Sinai 
PtninvuJa b a p:ur of Egypi;, an Afric-.ui 
country; hence the Africa-A.ski bouniiarv line 
runs from the Gull uf Atjubu to the Mediter¬ 
ranean and not across, the bthmiic of Sue2. 
which IS the luirrowesi land connccliofi be* 
iwcen die continents. 

Europe k wholly outside the tfopks+ and 
mo^t of the continent is In the northern mid- 


4 ^^ 
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A OF THE CONTlNEflTS 


iliLituiJes. Asiu Is wholly honh of the ec^u:iior« 
buL extends over so nmny degrees ot latitude 
thrtt most types of cliincite—from wck cquiito^ 
rhil to the pofar tundrit^—arc found on the 
continent The principal exception Is the west- 
couist miLTinc diinate which occurs in Europe 
but noE in Asia. Africa is crossed by the e<{U3- 
trtr at obouJ \ht middle distance froin the 
northern and southern limits of the coiitincJit: 
thus Africa tssentjaUy is n tropical and suh- 
tropical tiind truissp. Until less ihm a oeniury 
□go interior tropical Africa unknown to 
Europeana: for the cxiensive toward 

the north, swamps on the upper Nile, rupids 
on other fivers, and $wampy forested coasts 
bjicked by steep cliffy combined to discourage 
exploration and peneiration for trade and set- 
demcnL 

Eucb of the three continents has a core or 
"shield" of anaent rock* to whkh more recent 
formiijJoiis liuvc been added, lire 
highest mountain ranges arc gcoUigiCflUy young 
They trend generally cast und w^est and axe 
loeiited between urcii^ of hard old rock^ whidt 
probably w'ere rcsisiant blocks of ihc C4rtli^$ 
surface; hctwcen Thesep wcakef foefcs were 
folded and heeved up to form such tnountob 
sysiditui us the Pyrenees, Atlas, Alps* Carpa* 
thiuns, Qinca^us, Hiniiu Kush, Altai, Hknala- 
yus, among others, Ira Europe the chkf remnant 
of very old land is in Scundinavia^ v^sia has m^o 
ccnier$ o| hard ancient rtick^i one tn Siberia 
and the othei in India* The area of old rock^ 
sn Africa nmke^ up most of that coniineni 
south of the Sahara. 

Europa. Euro|je^s nica Is approximately 3,* 
75tt,f>nfT square miles—only n little krgier ihan 
the United States including Alaska—yet in this 
territory live over a half a Uillipn people. Eu¬ 
rope, exciusive of the l^S.S.R.* has 401^ mil- 
bon people in ian area of Htboul 2 million scjuare 
miles. Prom these figures, it is apparent that 
Etirope oders great advantages as a home for 
mun. 

Eui^«pe"i Favorable Gaogrophy* Environ- 
mental fnettifs prevailing fn EufO|jc, including 


TABiE a^-ln, AREA OF THE COH^ 
f I N E N T I 


Centinenf 

Mill fen ■ oT squarfl 

mUel to rtftarett 

ihqiiiand 

Atnca 

lum.rKKi 

A$ja 


Europe 

J*75ttr^to0 

Norrh .America 

ft.6^^S,(KKT 

South Aijicjneij 

6,93^^0013 

Auistruliki 

2,97S,IXH3 

AiUamiCiT 

5,25i),tkMJ tevtimaiedt 


cUmaies. relief features, shore lines, and outu-^ 
nd resources, are generally favoroblc for man. 
CLimutic conditions are itimulating, and In 
moss ihone ]$ adccjiuLte mrnfall smd 

fnvombic tenipcraiurc for plant growth. Only 
u 5mall part of the Conlincnt north of the 
Caspian Sea is too dry, and the arctic shore 
Line and higher mouniams are too cold for 
crops. The mountains trend £eDerailV cast-west* 
protecting MeJiterrunenn ^horc^ from cxcc^ 
sJve winter cold and permitting miid moiist air 
from the Atluntfc lo nuxierutc the climiUe cf 
w'c&l eentnil Europe 

Europe has fnany plainsi and though some 
arc of small extent, they support large numbers 
uf people. Hills imd mountiiin^ a/e smaller in 
area lliLin the plains, and many uptufid rc^on^ 
are not loo mgged to support ntmiheri^ nf 
}?etiple. There urc many nnvtphle rivers; water 
iruni port su ion b furl tiered hy thcgencTally bw^ 
elevatton of the bnd. which makes canni con¬ 
struction feasible. Extensive phunii iirc nn aid 
to iand iriuispomition becau^ canstruciion of 
railroads and highwiivs is easi^t and cheaper 
tf)aii wouJU be possible were Europe a more 
moantainons conhnent. RcIIlT feauires often 
vary widely wiihm limUed ami>. 

Ocean transpcirtalion generally easier 
atotmd Hu ropeshores and id her harbors 
than on any o(her comment. Gocni harbors are 
fyirly nunietous as ibe result of an jiregular 
ihorc line, which is marked bv portj^ at mouths 
of mimcTotL*' navigable rivers. The cantiiieni is 
deeply pcnelralcd by Mjas—the ^^urth 
RaitiCi MeJitcEtiinean, Black and Adriutie 
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—iinj thc^ provide iKciin ports located wtshin 
fl few' hundred milc^ o^ any pniri a\ \\'esiem 
iind Souihcrn Europe. The interior of nn other 
crniTiHCut has the dc^e of accessibiEfty ihat 
Europe enjoys m iis ocean irauspon md its 
coasts and harbors. 

NaturaJ resources of Europe arc numy, 
Lhougii they ^irc not aJcquiUc for the 

needs tjf jier p«?i>pie CoaJ, peirokuin. und 
m po^vcT provide energy-, and agriculture is 
highly producli^^ on large areas of fertile stul. 
Forests arc [mporiant in some pans and con^ 
tribute wcaTih to hiEjnun activiUcs. trufi ore ts 
abundant, and lULiny olitEr metuk and non- 
metiillic mineruU rarcur. Locul differcncefi in 
relief features, wits, .ind resources result in 
nilicit differtntatkin uircl variciy of industry; 
this in tom cncouingc^ exchange of products 
between adjoining pueas pf the contmenr, 

Physkdl Regions- Tlic three great physical 
rebel legions in Europe arc fi) the north¬ 
western highlirnds, t^J the eenIraJ plain, and 
( 3 t Soul hem Europe. The last lonsibis princi- 
pally ol peninsular mcmnluinsv^ jind $mall ba¬ 
sins 

Ximhwri^fern highhmdx. Tfjc foundation 
of die Continent wmx^is of old crystaiUnc 
riKk. which outcrops chiefly in tlic northern 
highlands across Ireland, Scotlandp Scandina¬ 
via, and Finland, in ihk norihem fKirtiDU» 
highlnnds nre hilly uplands and railing plateaus 
tut hy deep valleys except for parrs of the 
Norway coast. In Finhind and adjacent areas, 
erosion has reduced former fiigb mountuin;; 
to a gently rolling plain. All the nctrthcni area 
has been slrongly glaciated, with the result tlml 
lakes abound, iliongh much of I he 1^:0 u red bed¬ 
rock locks good soil Tilluhk laud limited 
hi valleys, and w^il h nfteu p^m, Thk, eoui- 
hined with .1 short growing icasoUi limils crop 
to hay» rooTi, and hardy grains. Forest prod¬ 
ucts, grazing, dairying, and hshing are lypical 
industtiei}. The in eager population ii cooecn- 
trated in the lowl.inds. Coasts are much in¬ 
dented with deep fturds, of which thiisc of 
Norivay are noteworthy In Norway and oiher 


nigged arc^ nmch water power is available, 
■iud ^me chemical and other maniufacrures 
arc ba^d on cheap hydrociccincity. Biuldfng 
stone occurs widely and ihere tire some metal,^, 
of which the Iron of Sweden best known. 
Stockholm, Oslo, and f-Zehinki are both ica- 
porta and capitul cities and are the largest jx^p- 
uhition centers in their respective countncs. 
Bergen, Norway, and Gotehorg. Sweden, are 
other seaports. No large cities are liKatcd in \it- 
terior regions. 

7 he €ffnir{if pifl/ff, Tlie ccniral lowland or 
great European plain, leads the ContjuenT in 
agricuJtuFC'^ maitulactufciij commerce^ and 
pcipuhitioTt. The region extendi^ from southern 
Ireland and EjiglaiiiJ over western France, 
Dcirmark, nonheru Germany^ Poland, and 
mosi of Russia from the Black Sea to the 
Arctic. Mtssl rocks that oitlcrdp m these plains 
are sedimentary, and coal beds arc comnion 
in ^ame parts. Sometimes the strrface is 
broken by occurrence of small hill areas of 
older rock and, toward the north,, of glacial 
moiaines and other deposiLs. Many lakes and 
abandoned glacial spillway5 that once carried 
melt water trora the ice front are indicaturs 
of the extcjil of ctmtincfital gbeiatiou^ 

file climate of the plain is dominnted by 
freijucnf cydontc storms, whicli brinn rainfall 
and changeable weather Exposure to winds 
from the Atlantic Gcfinn modcrLitcs tcmpCra- 
tuies far inland because 00 high mauntalu 
ranges inland across tlic path of the wester¬ 
lies. Winiers are long ooliJL and inowy In 
Russia but liecomc progressively less severe 
W'estwarJ. The ceninrl plains arc the mo?it 
favored parts of Ekirrrpe for human activity. 
They grciw' wheat und other grains, sugar beeis^ 
potatoes* and flax and support the majority 
of the livestock on ilie Continent. Toward the 
rionh where coniferous fnmu arc dominantr 
soils tend to be mfertile, bun in most .irens 
where namral vegetation consisted of hatd- 
wood Jrecs and grsis^ the soils anc tidi and 
productive, Black ^oil of the level grasslands in 
Romnnia and the Ukr^e is ideal for grow¬ 
ing wheat. 
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Thcj5e piatru arc drnincd by navigable rivers, 
the Thames. Rhine, Elbe, Oder. Vistula, 
Dnieper, Volg^, md others Ruilding canals, 
railroads, und liJgJiways is easy, and manufac¬ 
turing is bus^rd largely vn supplies of |i>t:a! 
iron ore, coaJ. nnd other mtitenals us well m 
on imported products. 

Nearly three^ounhs of the entire popula¬ 
tion of the CozitinenL dwells on the pLiin. Most 
targe diks of Europe, ineludJitg nmny tnEiin 
weapons* arc tocalcd here. A railroad map in¬ 
dicates ihut in most European counlries rnanv 
lines diverge like spokes of ^ wheel from the 
capitals and some other centers. Lo]idon4 Paris, 
Berlint Warsaw, and Moscow are major foc( 
foi rail routes. Other inland ccnicrs devoicd (t> 
industry include Girmingharn. £^et\^ Cologne. 
Leipzig. Dresden, Frankfurt^ Ksev^ and Khar¬ 
kov. 

Marty leading seaports of Northern Europe 
are near moullis of tjvers whose vaUeVs pro¬ 
vide naiurul routes tu the hinterland. Liver¬ 
pool, London, BristoL md Newcastle are Eng- 
lidi cities of this type, tn Ffimcc. U^^rdeau^, 
Nantes, and Lc Havre are ports near river 
mouths. Antwerp in Belgium, Hamburg. Bre¬ 
men. Emden, and LUbeck in Germony, Riga 
and Leningrad in tlie U S,S Jl., and Dnnzjg in 
Poland are among othet ports of die central 
plains, Odessa in the Sciviei Lnion. and Con¬ 
stanta, Romania, nre leading ports on ihe 
Black Sea, From thcs<^ and others am sent 
manufactured goods from the Continent; and 
in return tnlncrab. food, raw matenal.s, and 
lu.v.uries are buported from abroad. 

Smithern lumtpe, I he third great plvy^leaJ 
regiaji. Soutliern Europe, eonshtii of three ma¬ 
jor penin^Lilas, the Ib^iim {Spain and Portu¬ 
gal. lialinn, and Balkan, to|ethei with young 
fetded numntmns north of the Medltermnean 
Sea tormmg a nearly continuous senes of 
ndgcji from Cape Fimsterre to the Dardanelles. 
Associated with tlie iJigiier Linds are basins* 
valleys, iind titiall pbins. Tlie peninsulas JilTer 
In ihcir geogniphit:al features. Iberia is pre- 
duminnniiy ii plateau. Italy is rriEide up of the 
Apcfininc Mountaim with o^sociaied hills -ind 


lowland's. Tlic Balkcms am principally rugged 
nioujitam countir whidi tn Greece has been 
partly !iubmcrged by the sea. leaving a coai^t 
of ijs^iands and hilly penin£^Ejla.s. 

Thu shores of the Mediterrimean. with few 
c:iccepEion!i. enjoy the mild MedicerrEinCfin 
climaie. Mand, climutlc condilions ehanse to 
the continental type, with iummer riunii in 
place of Mcditerrnnean winler raljifalU winters 
of the interior lend to be muidi colder than 
those of (he southern shorEs, 

Mountains and hilis. ^iloog with several Im¬ 
portant basins ami vaUcy^i, occupy tks ooimtry 
between the Mediterranean Seu and the cen- 
iral pbln. Eastward from the Alps .ire two 
inajor mountainous ares. Tlie norihcrn extends 
ihrough Ausnia and rhen continues in the giant 
curves of the Carpathian Mountains and Frart- 
sylvanian Alps to the Danube River ai the Iron 
Gate and into Bulgnnii. Ridges of the oilier 
arc border iJic Adriatic Scti on die north In the 
Julian Alps and on the cass in the Dinuric 
Alps, coittinwing southeastward into Greece 
as tiTC Finduii Mountains, In Yiigoskvb these 
ridges parallel the Adriatic and hinder pene- 
traiion of the Interior becau?» few passes lead 
10 ihe cousi. 

MoimiaiDs bordering the cent ml European 
plain on die «outh are older than Ihe tugged 
ridges near the MeJilcrTanenn Sen. As a result* 
mountains in ^^mlhem Germany and central 
and fiDftlicMrn France have rounded skjpe^ and 
typically support estensive fore^t$. Among 
Ihese mountains most of Lhe people five Ln 
ba.^tns and vaUeys. 11 ic Inn^est basins include 
those of Bavaria, m wJiich situated the im- 
porluni city of Munich', the basin of Ikdiemla* 
in which Prague livaied; and thid <jf Hun¬ 
gry. in which Budapest h the Tnetropolis, 
The Danube River gives actes-s in these three 
basins and other fenllc areas. The Danube 
affords n. navigable waterway to seven nations 
and IS :i principal transportation corridor be¬ 
tween Ccniial and ^luihea.-tEem Europe. 

As a conscijuujice of eridosutt of the Mcdi^ 
terra nean Sea hy highlands along its non hem 
border^ principal breaks through the mountiun 


49 ^ 


fSfENTJALS df diOdflJtpHr 


httiTief* (jcicrrnini: the routes penctraiin^ Cen¬ 
tral Europe. Some of these crass the Comiueni 
to the North nnd Baltic Setts, One rollDwjt val¬ 
leys of the KJionc amj SaPne Kivers through 
the paiis uL BeLFort to the RliirlC \'alEcv und 
thence to ilie North San. Anolhci route leads 
from the head of I he AJduttc Sen, north across 
the Danube River, tiirougli ihe pass called the 
Moravian Gate, to the Oder River and the 
BaJiie Sea. 

In the mountainous Dulkan. Peninsula the 
most accessible and hi-storic nauie e.'ttends frem 
Siilontlsa on the Aegean Scn. up the Vardiir 
River valley, over a divide to the .Moruva, and 
driven this ^treniti to the Daouhe near Belgrade. 
From NiS in YugosJaviu a branch oxtciids 
eastward by way of Sofia, Bulgaria, to htunbul 
on tiie straits between tite Aeeeati und Black 
Seas. Amues. immigriiitts, p tig rims. ,ind traders 
Imve muTciied und counicrniitnched along 
the,w hisloriv* routes. Today railroads and im¬ 
proved iiighwa^s uliliM theta, 

To reach the Po VaiJey in northern Italy the 
longest tanneb in (he world, the Simplon f 12^ 
milesj and ihc St, Gotthard milev). 

were construcled ihrouglt the Swiss Alps, whose 
height precluded milrojul building over them. 
Although llw Mpv iire a great barrier to 
irnnsportiitjon, they serve man hy keeping 
from Italy the worst cold hlusts of winter 
from the Kussiim steppes and hy providing 
sources of the nbundant water puwer he has 
developed. 

Plains of Southern Europe urc generally 
small, thiit of the Po v-'alley iNtirig largc.st. Thev 
are deniiely seltkd, and living stami;irds for 
ntati) furttiers tend lo he lower than ihovc of 
north western Europe, fn those prirts ha via a a 
Medltetrancan cJimute. vineyards and orchards 
are inipurtnnt m the kindsoipc, und fruit, 
olive oil, ami wme arc shipped lu colder 
regions of Western and Northern Europe. 
Gfaiuig of sheep, goats, and cattle is common, 
but there is little limber except in the Balkan 
Mounmins. Coal. oil. and metah are scarce, 
.jnd immufacluring is less important here then 
in more favored plains of Central Eitrope. 
Matty of the dties, however, have numerous 


factories, particularly in Mlljui. Turin, Muf- 
’sellle, and Burcelonu, Madrid, h locAiod on a 
seitilurid plateau, but typically the larger 
Soullioni European cities arc cammeixioJ 
pons or huilt near the sea; this is the case at 
lishon, N'aicnda, BurccturiD, Genoa, Rome, 
Naples, Athens, and Istanbul. 

Geographic Impartarico *1 Europe. For sev¬ 
eral centuries Europe has carried on more 
foreign (rade thun any other continent. This 
is accounted for by the following factors; 

1. The large population, wliich has a rela¬ 
tively high standard of living coinparcd with 
that of most people who live on oiher conti¬ 
nents. 

2. Importance of manufactures, which can 
be CKporled .md for which quantities of raw 
nuiicrijUs must be imported. 

3. Lack of certain mineraJs,. especially pe¬ 
troleum in most of Western and Southern Eu¬ 
rope. 

J Necessity In many tialions for importing 
foodstuffc for man and feed for nnimalh, 

5. Jmpviris from regie nv of di lie rent clmiute. 

6 The fact I hat much traffic, including 
specialijjed munufacturlng, is foreign m Europe 
because of the smuill sbse of many nalioni, 
whereait in a large country with varied itidui- 
tries such trade would he dortieslic. 

Europe lias e^tpanded its trade hy diflerent 
ntelhods, The Continent has ted not only tn 
most lines of manulactunng bur in building 
and nperation of ocean shipping. Banking and 
foreign mvestmems served Europe eb Its devd- 
opmem of trade. Western civil Iza I inn, whidi 
stems from Europe, has spread uround the 
world, imd iti inip;u;ts can ix' perceived even 
jti retnoie parts of the earth Eltiropeun hm- 
guagc.s, religion, rind cultUT'c hove nvcrntn the 
AiiiericuR, Australia and New Zealand, Suiiih 
Africa, and mrmy iskmds and parts of Asia, 
and ifiey have had profound effects in every na¬ 
tion of the world, 

European powers have political control over 
much of Africa, a few spjts jn southern 
Asia, some parts of Uie Amcricui, and many 
of the wotld’s Blinds. Recently there has 
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been A »ii'oiig Lendeimy i(»wtird decline in the 
poiiTics) (luminatiDn of colttnie! by EuropCitn 
coiinirios, Some eolonpe^, such IrtiiLi, Paki¬ 
stan. and Ceyloo huve become independent 
altltou^h (iliey are members of the British Com¬ 
monwealth ^ N'aticns- Otlierf that Irttvc at- 
mined Independcnec include Korea, InJoneiid, 
Burma and South Vkinam. 

Aiig. Asia is the largest continent und sup¬ 
ports over half of the u/orld's people. This con¬ 
tinent has wide variations in climitte, relief 
features, and ability to miiintiiin life. Some 
parts trf Asia enjoy very favorable soil atul di- 
matc condition^, Icuding to intensive ngricu!- 
tnrr; otliers, with fewer advantage^, are thinly 
ppuluied. 

Geographietil handicaps that tend lo retard 
Asiatic peoples Include 1 1 \ prijnounccd short¬ 
age of Firsi-cliiss harbors. (2) djdiciilty ot pene- 
iraiing ihe interior of ihc continent because of 
great distances, high plateaus, mountuitis, and 
deserts, and absence of many favorable routes 
loading to the fnierior, (3) desert efimnte ex¬ 
perienced bv a large pan of Asia and the 
cUniiite that mukes tauch. of ifie far north too 
eold for liuniun use, In eonscijuencc of Uicse 
geographtent conditions, muny part's of inlerior 
.Asia, are so isoluled from the rei-t of the world 
that people who live there have tended to itag- 
nuie, 

ClimBta. The dilTcrcnl climatic regions in 
Asia, msult from severaJ fiictors, uniting which 
these rank fimt; 

I ContinertLi) locution In stormy westerly 
wind.> of midiuiitudeif in northern Asia, Soutli¬ 
ft ard from the Arctic Oeeun in the interior 
this locltir eiiuses broad hells nl lundru, luiga, 
steppes :ind cold desert with a humid con- 
linenial type of climate in souihcastern Siheuu, 
Dorthern CJllnii, Korea, anti Japan. 

3- Monsoon Asia, divided into sublropiciil 
.irid iropical types. Includes the ioulhem hall 
of the eiU>i coast, the Malay PcnirtiudJ, and 
India. 

3. Southweiiiem Asia from the Indus Valley 
lo the Red Sea is dcscrl. 


4. A fringe oJong the Mcdilerruncan Se^ 
hits Mcditerrancjin cJimate. 

5. The elevated interior has cold cllmtiies 
resulting targcly from altitude. 

The land uriJia'afion and nmura! vcseiaiion 
nf Asia ore cloitely related to these climatic 
regluni. 

Highlands. Asia is huilt eround a mourtlain 
core, with liigh plateaus centering in Tibet {ind 
the famirs. .All the way from Turkey to China 
i-i a double senes of niouniain ranges, From 
ihi; Pamir knot of high ptutcuus and moun¬ 
tains. the Alidj, Aliyn Tugh, diid Kumlun rise 
to the north iind caiti. ilie Karakorum and 
Hintuluyus to llie souili. und the Hindu Kush 
and Subim.-in lie southwest ol the "roof oF the 
world." 

Southeast from die Himalaya Mountains 
several ranges trend into ('hinu, Victmim, the 
^f)du)' Peninsula, and Indonesia. West ward 
the Hindu Kush and Elburz Mountains guard 
the plateau svJ .AFghanlstun and Iran tPervia) 
on the north, and mounUin ranges continue 
westward into Tor key to the south of the Black 
Sea In south and southwestern .Asia ;tn; three 
penmsidai plateaus. Anatuliii (Asm Minorl, 
Ardbiii, and Ihe Deccan of Indij- Resides the 
luountalits and Tibetan plateau in central Aria, 
there me lowland busins of which the Tarim 
and Ditungariim in China and the depression of 
the Caspian and .Aral Si'as are most important. 

Plains. Asia's fertile plains support mosi of 
the population In the east ;tnd south portions 
of the continent, but some extensive plains arc 

unsuited clirriutii'aUv for cultivuUon becju.se <d 

•1 

tnw tempomitires In the north .ind drought in 
the interior. The bilvr tyiw of plain may Ik 
made useful if >upp|les of wtuet for irrigation 
Ciin be obtnitteJ Rber .ind cousiul plains are 
Itic mosi densely iKiputalcd. Rivers of Asia 
dram to ihe north, east, and south from ihc 
Tibetan liighbnds. Miisl people imd activiLies 
of southern and Ciistein Asia are concent ruled 
4(1 riviir vidlevs, the hirgcr of w'hleb include ihe 
Tigris-Euphrates. Indus, Ganges, Brahniupu- 
iro. Irrawaddy, .Menurn, Mekong, bi-kiiing 
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Dollii^v *md coustat pluin^ in tnJiti and ChtriEi 
support miIlion> of peopk. m do rhc Man* 
chiitiEin Eowtand iind ihc mien or basin of 
Szechwan in China Offshore inlands like Japan, 
Java. Surnatm. and ihe FbHippines aJso arc 
well developed and extensively uted by man. 
Rice h she preferred food mip in the monTioi^fj 
tropical jnd ^ubifopical dimutc^; coiion. jntc, 
tea, and ^^fetablc oih arc al^ irnponum 
products. Silk h manufcictuied, especietly in 
Japan ;ind Cltma. 

(n cooler and dficr regions, witcat. millet, 
and grain ^orghuiT1 are favorite fogd crops Soy- 
l>e^ns are imponant in Miincliuria. Much of 
Siberia is a vast lE>wland dtiping toward ihe 
Arctic and drained by she Ob. Yt-nisei. and 
Lenu Rivers; bui because of cold ciimatc^ tJte 
population In ihese river basins h relMivcJv 
sparse. Along tJie Arctic arc lit tic-used lundru 
land,s, Uicn ihe soiJil:i the broad laigii bcU 
of vpruci?, lir. and pine. NcxI rownrd European 
Russia h n Him of fcilile grasslands in whreh 
most of the Sibcrimi pn^duclion of wheat is 
cuhivalecl; ihis area in turn grades inio sicppcs 
and dcserta of ceniral Asia. Summers are hot 
in Russiun Turlcifiati. oiist of the Caspian Sea, 
and (here Is Utile agriculture extepi In oases, 
where cotton^ pdfalfn^ und some fiSi>d crop\ 
for loc^d use me raised by irrigation. 

\imiral re.^oarres. The naiijr;il resoums 
i^f Asia hiiYC been very unevenly developed. 
Sod is used intensively in monsoon lands 
iind is the principal support of man m ihis 
coniincni- Vast forests m Siberia arc ^till liule 
exploited. PoteniiJ wnier prswei k vc^y great, 
hut iinly Japan h.is devtlnpcd imiNirtuni 
unumtii^ of hyiiroelLx:trk pr^wer for her owm 
use Mineral resoufces base been otilv paninlly 
tapped. Petifileum iind eoiil productian in par- 
liculm seem to oiler wide possibiliues for ihe. 
fulyre. Tm, iron, gutd, nm! oilier mciuH are 
being ntincdL but since much o( Asui has ntit 
been pros pc*: led exteu^tveh, H is probable ihal 
many <xcurrcnec^ of metuR rciiuiin undir^ 
ttwered. 

Tran.tpttruuujf^, In h-ansporlanon, Asia hnis 
made progress but still remams behind boib 


Europe and Ktirrh America because nutur.-d 
feuttii^s arc ksii fuvornblc than on those two 
Continenxs and human manageEncni bus been 
less erTectivc. lo alJ ol Asia only one railroad, 
the Trans-Si her iun, crosses the length of the 
coTiLlncnl^ and over vast ureus ihcrc are not 
even adciiiiaie highivay^. Only Japan and In¬ 
dia have railroads reaiicjnnhly ndequnre to 
their needi^. 

The largest seaports in Asia generally wre 
located where Lhey have easy access to a 
maior valley or priiductive pinm. Gwd harbors 
are not eommun along much of the A$iaiic 
coasts Ltnd some great ports^ like Shunglaii, 
have developed wliere ihc harbor Is poor buT 
where location is conveniciU lo a bi^y pro- 
dueuve hinterland Sometimes, where ;m \f- 
regular coast has many harbors, os in touiJi- 
en-^icrn Asm, port cities arc rebtivirly small be¬ 
cause mountain ninges ncEir the coast hinder 
access m the inierioi. 

Aifatie NaMan^ cind Thalr Trode, Beftiic 
World War IL Japan carried on rno^i of the 
foreign trade in Asia. Japan is a snuill nation 
in lelution to iiR large population; nitwi of the 
people live in chics and on scmtered litile area? 
of fertile farmland Both light and heavy rn- 
dusiry arc well developed, considering the 
>lendcr resources available in The home islands, 
Tokyo IS the capital and Licgust city. Wnii its 
porL Yokohama, It 1 $ a great manufacturing 
center. Extending In a zone w'est from Tokyo 
arc other induatrial centers which are also 
^Ciipoit-S^ including Nagoya^ Osaka, Kobe, and 
A'agaEaki Kyom, the old capita^ is I'nlund 
Iron gtKJds, mnchtncr>\ cotton tcxiiies, rayon, 
dik, tc.xiind a host of small articles are among 
ihc exports. Raw coil on, pctroJcum. mtuds. 
and tome foiHlstiitT^ must he Imported, 

Tlic Indian pcnlns^uhi h so Large and so iso- 
Jalcd from tlie rtsi of Asm ihai it is sometimes 
callcrl ,1 subcontinent llw Himuhiya Vloun- 
lains eiicfn!^ the peninsula on [he north; their 
southern slopes descend to fertile at! u vial pimni 
of the ImJas and Ganges Rivers, and these in 
Tum give way la ilie Deccan plateau further 
south. India is now an Independent member 
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of vhe Ftruish Commonwciitth of Nations, as is 
iilso VtojjkRi-peopled E^akisian. which tneludcs 
West Pukiitan, ftorthwcsl part of ihe pcmnsiila 
of India, .md Ejwt Pukistnn in the Ojitigcs 
IXdla sireii. Nearby Burntu h Indapctiikfit. nnJ 
Ceylon h «). although ■» member o( 

the British Contmonwcolth. Most purls of Irtdia 
are reached by rmJroads rndialmg from the im- 
portimi ports. T.cading exports are corion from 
Botnbay. jute front Calcutta, and ores from 
Maiiotii Karachi, capital of P<ikistun. and 
Colombo in Ceylon Ufc two oihcf' leading sea¬ 
ports qI this urea The CiUtlges Valley is par¬ 
ticularly weit developed for agriculture and 
commerce: mimeroits railroads and the river 
ItscLC serve Delhi, Cawnpore. llcnares, Luck¬ 
now, .iud other cities. 

In Bufuiii, in Thailand, in ihe former Jndo* 
china (now divided inio TtOrthern rind wullicm 
Vietnam, Laos, and Cambodia i, tind in the 
Malay Pentnsulu, transportation U by rivers, 
coastal steamer, short railroad tines, and in¬ 
creasingly bv highway and airw'ay. Seaports 
like Singapore anti Cieorgetown on Penang Is¬ 
land, ond the interior center oi Kuala Lumpur 
handle much of ibe rubber, tin, ,ind oiher ex- 
ports of Malays. Bangkok in Thu hand, Saigon 
in Souih VieliiiuTi, and Hanoi irr North Viei- 
ftoni are miporiant ports and trade centers for 
slapping rice, rubber, and oitwr tropical prod¬ 
ucts, In the Indioncsjuit Republic. Jakarta on 
Java is the capital and largest city. Java is 
famed for exports of coconut oil. siigaf. rubber, 
tea, spiires, and other tropical prtulucii. Makus- 
siir on Celebes. Palembung f >ugar and rubber 1 
on Suniatru, and Bundjcmasiti fpeirokum) 
on Borneo arc locally importanl seaports, 

China is liie most populous country in the 
world, but most oJ its people arc subsistence 
farmers. There U relatively little manufactur- 
mg and lurgi;-H:aJe or e.'iiernal trade though 
Chinese have been skilled artisans fot many 
centanes. 

One ol the great needs of the nut ion is im¬ 
proved transportation. Riven;, cspeci.aiiy the 
Yangtze, coTTv inuch freight and ate supple¬ 
mented bv ihciusands of rniJes of canals in the 
deltas and fkiodplauis of the Vnnglze, Hwang 


(Yellow), and SLkhing (West) Rivers Short 
roil tines ran inland from several coastal cities, 
hut through lines are rare. Tlie most impor- 
tuni line connects Canton, Hankow I inland on 
the Yangtze I, und Peking. The last also has 
mil connectinns with its port, Tientsin, and 
Munehurta. 

Shanghai on the delta of ihe V.ingtse is the 
greatest port in China, but normal trade was 
not operating in the iVSOs. Dairen is the 
principal port of ihe Manchurian region, with 
Mukden und Hurbin leading inlund ernes 

Siberia 1* live largest part of the U.S.S.R, in 
area, but it is only partly dcvclojictL The 
Trans-Siberian Railroad, wllich icmiiiiiitBS at 
Vladivostok, ties the country together and 
traverses ihe nmsi fertile and populated strip 
of land. Cliita. Irkutsk, Tomsk. Omsk, mid 
Novo-Sibjrsk ate anioD| Important cities in in* 
lerior Siberia. Great areas of land are <uiiitble 
For wheal and mixed farming. Although re¬ 
sources ol forests, fivti, furs, and minernk are 
great, they are onl) partly developed Deposits 
of coal and iron ore have led to the construction 
of heavy industries in western and central 
Siberia. 

SouLhwesiein A«ia is a lund of ptaicuus, 
mountains, and plains, much of w'hiuh has a 
desert or neur-deseri climate, Misturicully t1 is 
the site of ancient empires and civtUzelions, 
but it lack* many resources needed to prosper 
in today s world Its populaiion is sc tint except 
w'liere cHmitte favors Jiunian occupation and 
water can be obulned loi irrigoliim, 

TJie liirgBti inland eiliev are Ankara, rufkey; 
Tehran, Iran: Baghdiid, Jratj. and DamitiiCus, 
Syria. These serve .is eapiuds for iheir respec¬ 
tive countries 

Control nf the dty uf Jerusalem, ecnier of 
concern for many pilgnms ond tourists, is di¬ 
vided between Israel and Jordan. To Mos¬ 
lems, Mecca in Arabia is the greitt center lor 
pjlgiim.igcs. 

Petroleum is the most valuable mineral. 
Producrion is large and comes from Kuwait, 
Saudi Arabia, Iran, Irmi. QaUir, and Baiireia, 
all of which border (he Persian Gulf. 

Railroads are inadequqic m number through- 
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out ihi§ of Asia: they are used as 

feeder lilies to serve Jocal seaports, 

Africor Frum a hissiark and cultural stand- 
polnU ihe continent of Afne^i divided into a 
nonhern fringe, idways iilosefy related to Asia 
and Europe in its rjces, politics, and cultiire, 
and the cenual imd southern sectionsw popu¬ 
lated liircelv fsy Negroes or negroid peoples 
Tim section has long been twkled from con- 
Taels iitid irude with ihe red of she ivorld. The 
Sahara covers an aieu iibvnit the size q 1 she 
United Statcis and rorins u Sisirrier Sietwcco 
these TYX> African culture areas. In the 
only a jew ears vans cro^s>cd ifte de^m yearly: 
today It is spanned with comparaLive ease by 
air, 

Nvrih Africi^. North wei^tom Africa K 
hacked by the Atlan Mountains: along iN coa&s 
Jicfi a isone of Mcditcfruncan cimiate. From 
here many product;^, including gniin, wine, 
olive oil, hides, iron ore, and phosphate rock, 
arc shipped from Algiers, CasiibkinLa, Tutiis^ 
and otiicr pi^ris to France tmil other count tics, 
chielly in Europe, 

In Egy pt» fur I he past dk llioii^and years, 
irrigation has iran^hnmcd the Nik Valley into rj 
densely piipukiScd strip ol prx:tductivo land, 
Colton from the Nile DehxL shipped thrtntch 
the ppn of Alexandria is F|[)pt's principal ex¬ 
port. The Suez Caniil is sUuulcd enkirdv in 
Eg_vpt_ Lipstri^am Iroin Cairo river bo^b, sup- 
pkincnicd by rallrn^d* wlvk'li pniallei much 
of the Nik and portage freight iiround \ht 
mpids and unnavigable stntichci of tiie rivets 
provide service to Khartoum in ihc ?5udiiit. A 
riiilrojul 'iilsty runs IrorEi- KhiJiTciujTi to Pon Su¬ 
dan on ihe Red Sea, from which cotton and 
other products are exported. 

Central umf toM Africa Iwp-thtnis of 
Africa wuih of the Sidiura ccn^aisi^ of a pla¬ 
teau i)f iinrd ancient r^fck materiiil rising 
iihrupdy ftojii the iveiin in mini localities 
Conditions in tropical Africa yen dbcoumgcd 
cxplortiiion, setttemem, and opening of the in- 
tencir to trade that it remained anexplorcd and 
undeveloped umil Une m ihe last ceniury ft b 
dilficull to hjtid tJirougli Ltic surl and hard U* 


pcncttaEc dte forcs^ts from the shore- The edge 
of the plateau marked by rapids; and urater- 
falLs In the rivers which preveni iheir n>e 
foi niivtgaimn to reach ilie mterior; the edge 
of This pi a I can resembles u mountain bamcr 
in geogmpfhcul clfcci. 

If a coastal lowhind is found at all around 
die contiDcot, it Is usually namwv and is eiiher 
desert or covered with pestilential rtiangrove 
swamps and jungles. There are very^ few good 
harbors. 

Central Africa js so diflicult of access that 
it was first enrered by Europeans from South 
Africa, a long hut more open route. On the 
north was Uic wide barrier of the Sahara and 
di the LI It swamps* called Jhe miUL along the 
uppet Nile, Near ihe etjuaior the Congo River 
drainH an interior basin of Ttic same name and 
is an outlet for palm oil and other tropical 
products, riiough numy rapids in its coujTsc arc 
a distinct handicap to trailsportaijoi!, 

Tlie E^l Afrkan Plateau and that of Ethi¬ 
opia and Interior Erilreu have such high jiti- 
nudes that they are reason ably healthy md 
invigcraiing, thereby encoiiraging some settle¬ 
ment by Europe: a rs. The southern Bdgiain 
Congo and parts of Rhodesia are also favor¬ 
able for whi[c settlors because of ahitudc- 
Mouiitaiji ranges are rare in Africa, and nnicb 
of the inierior plainau surface h tipen .nad 
easy to cross. Eiist Africa lacks long chains of 
mountuinXj hut isolated mountain pciiks do ris^ 
to such alEiEudcs ilmi they are snowcapped aU 
though on thir ec|uai:or, E.xjmples indudt Kili- 
fRimjaro, Keuya. and Ruxvenzori. A sinking 
feature of this port of Afrka Is ihc presence 
of two aft —narrow* elongated* and 

deep sunken trenches—cfow^mg the piaU'aii. 
The Circat Rift V^dlcy htrs several large laki^ 
in iu depilis^ including Tanganyika^ Nyasso. 
Albert^ and Rudolf, "ihe largest lake* Victoria^ 
is outside the Great Rift Valley, The highc$i 
peak iti wesT central Africa is ill. Camcnion, 
which uses near itte pingle of the Gulf of 
Guificu. 

Africa. Tills section of ihe continent 
Is favored in elimate and nulural resoureo*. 
The McdiieiTiiiieafi nme Iks near Qiiwlown; 
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ml Lin J she higli T^cltl Im vufricieiii dev at ion 
ro make the climate rdaii^^clv cool. 

Durban cm the etiirt coast, the warmth iind 
freedom from froiil permit ihe growing ol sugar 
cane and other subtropical craps Principjil cx- 
potts from South Africa ate wool, meats, and 
hides The region is t* great producer of gold 
at Joharmesburg. diamond s a I Kinibcrk), near 
Pretoria, mnong other places, and copper in 
Northern Rhodesia. 

TransjiDrtoU 0 n C 0 ndlHons- Pushing into >\f- 
ricu tung bLiJlIed explorers, and Africa's 
transportation pnibkm is "^-till difficLdi, Most 
railraad.^ hi troptcul Africa uncomiecied 
single lines running inland from iiille port 
cities to tup palm oiL peanuts, mahogany, and 
olher export commodities- The wuthem part 
of Ihe Belgian Congo has large copper mines 
in the Katanga district. To fudlituiu exports 
and to Furnish the mine^. with machinery and 
other supplies milroadv fuive been built to this 
itrea from Lobilo on the Ail an lie coast of 
Angola, from Bcira in Mozambique cm the 
Indhm Ocean, und from Capeiowti on the 
south. In ijddition a slow route uses the Ctmgo 
River with it$ portage mil roads aramid riipid$ 
Besides copper ore, the (klgian Congo pro¬ 
duces uranium, radium, g^dd, iind indtiMriai 
dipmonds 

Exports from East Alrica itichide cotton, 
hides, colfcc. and sts:il fiber. Ethiopia ^ Ab¬ 
yssinia I h located on such u high rugged pla¬ 
teau that tt is difhcuU to ctiict this parr of 
Africa to carry on itadc Only a single narrow- 
gauge railrand rtiiiK to the caphat+ Addis Abeba. 
from a port in Frenrit Somidilatid. 

Air rDUtes are of great impiiiriiinee in Africa. 
In a few tiours. passengers. raailT und psuikuge 
Freight now are down disiaiices that once UHjk 
as many weeks ot evea nionihs of w^cary 
travel by bout, animal iransporL or on foot 

World Relaiioni. Africa h imprttmt, geo- 
graph ieully speakings for if"^ >ifutegic locution. 
Numerous Europe^m colonies serve as ridi 
sources of needed raw maieriuJ^ to feed the 
factones of Europe. 


Tlie iiK»!*ii sifaiegic location in Africa h the 
Suez CanaL and the political and military con¬ 
trol of this vilnl link for ocean shipping be¬ 
tween Europe und souiheustem Asia is of ma¬ 
jor concern It h e^pedully imporiunl for the 
tninsport of pelroteum. Other highly stmtcgic 
points arc the constrietjons in the Mediier- 
runean Sen ul the Struit of Gibraltai: md near 
the island of Malta. Only about l.hOn milts ol 
liCa ^epuRiie Africa from South America; 
plants cun lly from Nutal, Bri^zil, to Duknr und 
Frectowti in Afrii.'ii in a few hours. Aicicn^iurt 
Island m the S<juili Atlantic Ocean has becriimc 
itn emergency tundjitg ticld on this route 

Atrica wys tial defended strongly by nfiuve 
peoples when its richer attracted Europeans 
The Creut Powers found h %o easy to cstublidt 
colon io here ihai moj-t of the contineni can sc 
under their rule. Eiimpcan !]altnri\ isoughl Afri¬ 
can cobmes U MO control itourcci of raw inu- 
tenah I or monutactiire, C2l fo secure inurkets 
for goruk aisd places for Inveslmcnt Of funds, 
(T j to find outlets Jbr etnigralion and settlc- 
menl, n> acquire siruiegic dic^ and in- 
creuse or mamtiiin mitkmiil pwer anil pre^^- 
tige. Many colonic:? huve nui been eermomi- 
cullv successful and have tepixscnic'd u b nunc i a I 
drain itpn the governing pjwer Only Tunis, 
Algeria, and Souiii Ainca have targe numbers 
of sctllcfs of Eijrcvpan descent. Many purls of 
Africa provide severe climiibc liimdicaps to 
Eurtipcart settlement, u-S well as connvciition of 
dtcup liutive labor 

Since the end of the Scc'p?fnd World War, 
several former colonies have become inde¬ 
pendent or compJcIcly sdl-govcmmg. ThC5^r 
include Egv'pt. Sudan. Llbyn^ Morocco, and 
Ghum tOolIi Coast V niht!r> (Egjitidu. Xige- 
riiu S.>frniillunU^ arc ^^chedtiled for independ¬ 
ence. The Union of South Afrka h u member 
of the Uritish £!omTTu<nwculih of Suiionv, The 
inhiibiiatili of French-if ontrol led oversetit* ter- 
rin^nes m Aincu arc rcprcsctircd m the Fiijnch 
Fafljimient: ihese coniroHud by Portugal are 
coovidered cmzen^ of that conmryu 

As u source of mw materials. ftvodshtlTs^ 
and iiiincfuk, Alriea li ol great itnprtancc to 
EurO|V^ which ai^o supplies most of Africa's 
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impn^ Cotton* vcgetnbit oiU, wool, 

CHcao* grain, iinil timber nrc among Afri- 
cifTi products shipped to E^ltope^lir^ cities. Min¬ 
eral incJaiiJe iron ore, phosphate* ht- 

THE MEW WORLD 

The land arc;i of the New Wt^rid covers a scont 
half of that of ihe Old World, and its continenTs 
are more ne^arly separated from each other. 
Both North America and South Amenea are 
roughly triangularp and they possess young 
moiiniain chains close to the Pacific and older 
wom-dottm mountains near Ihc Atlantic Coast* 

A centraJ lowland extends nwrth and sciutli I'w- 
iwccn iJw two ntuunEJunou^ a reus. Oitnaiically, 
however^ the :$irni Lari ties cciisc. North America 
h wholly north of the equator, I he Tiairowest 
pan of the continent lies within the tropics* 
and die 1 and mas^ broadens in tht mjdlaliludes 
wlitrc stimulating cyclonic storms occur. Fur¬ 
thermore* much of the land in the tropical 
jfjonc consists i.d highlands, where altkude tends 
to counteract ihc handicap of Icm-jatUudc lo¬ 
cation In contrasty the grcatesi width cd South 
America almost coincides wiih Utc equator, 
and much of that continent widiin the iropics 
consists nf TowLind, although extensive trupicul 
highlands are Henctkiid for human u^e and 
hcalih 

Only the nxmrw trliingiilar somhem pot- 
tiiin of S^mth America lies in the uyeiome hell 
of the midi at I hides. Trade-wind and "ruin- 
shadow*" deserts occur cm boih comments but 
are sniaEler than those of A^la, Africa, or 
Auslralk North cm Conailii, Cittcnlund, and 
much of Alaska ure f:ir too cold for crops or 
tree growth "Hi ere |Hipij1aiion b vpar^ and 
little trade may be expected to develop. Onlv 
ihe southern rip of Sttiith Amcticin! and the 
higher moLintuifis und plateuuis have ii similur 
climntc. 

North America. Ahlunigh the widest part uf 
till? conunent h the Icu^t Msitablc becjiue il w 
near the Afetic, NiUih ATticrku doc^ have sew- 
era I advantage^ In regard tu Uic of land Hie 
continem was favored for >eitkmcnt hy Eiifa- 


liiLeers, coppr, and cobuU. In geneniJ, Africa 
supplements Europan economy, iind Eunopan 
mitioiis (ksire to eontmuc mtmaging African 
trade and devciopmcni of its re^ourcei- 


ps[uu for many reasons: the presence of targe 
plains with adequate rumfull und fertile soil, 
elimutcs sinul^r to Those of Europe, favoring 
I he transfer of fiunilkr systems of farming and 
emps und llve^u^k to the New World, great 
resources of timber, cosih iron, and other niin- 
craLs; water powen u pkoiifid ^supply of fiyh 
and gsime. an irrcgDiar coast, und inland water¬ 
ways and broad leading to the interior 

The portion within iJic United States includes ii 
major part of the continent most favored for 
fanning, mining, und other occupatiousH 

Since chmaiie ccndiiiuns have been tle- 
Kiribicd in Chapters 7 , h, 9 , and Uh that 
material wUI not be rCjicHlcd here. The rela- 
tions of fort-^rt lyps lo climatic eondidons 13re 
Inctudcd itt Chapters S und il; agriculture is 
dc^ribed in Cluiplei l^. 

Relief of the loud. The Canadian, or Liiurcn- 
tiun, SheeEd h the principal .irea of ardent roclf 
material in North America; it includes niosl of 
e^isicrn Canada* Nevvfoimdland. Labrador, nnd 
ihc Luke Superior region. Tiic Adirondiicks in 
New ^otk State are an outlving area ol the 
Shidd. 

Beyond this Urge, roughly triiingular atc*^ 
most Ollier major relief foaiures are aligned ap- 
proximaiely in u mirth-south direction. From 
liusl lo west in the L-nitcd States ihcse include 
the Atlantic Coastal PUnti^ Piedinont Phiteaix, 
AppLilairhiuni Mountuin^i, Appalaohian PEa- 
tcaus, Interioi: tjiwijfid, tiie Great Phiins, 
Rocky MountoiOi^^ Internum hi nc Plateau* and 
Basins* Stcrra-Cuiciide Mountains* the great 
Valleys of Caliromla, Oregoni and W'aihington. 
aful the Pacifk Coast ranges. 

Eteginnmg with the tnicnor Lowland* these: 
fc:iturts continue northward into Canada The 
IntcTiof Low'land on the $u>kjfh grade* into the 
Gulf CoQstflJ Plain, which is also u conUmia- 
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tion of liic AtliiDUC Coastal Pljin. Souih of ihe 
Mexisr^in houndury the pfincipM fealurfi?i in¬ 
clude j central iipl:ind or phdeuu uith assoui- 
nted mouniiiin mucI numcftTUh volcanoes; 

I he cQitsts are fringed ^iih mirror coEs^iiiil 
phiins silong niLich of thejr tiist^incc. 

Canadiim SfuM ami the emiern hf^bbmh:. 
The e^i^tCJ^T^mo^l portion of North Amenc;i h 
mude up of resisijtnt ancient tocks extending 
inland from the "'stern and nKrkbound coast" 
of NeVp- EjigJiind. Nova Scotb, Se^vfoundlandp 
anti Labrudof. It must be noted, \\ut other 
rocks in Nevv England although hard and tt- 
^istanl, arc younger than tho^se of the Shield- 
The general surface appearance Is di/Tcrent. 
to4>H in New England from that norUi of the 
tKirder. A large part of Camida from the St, 
LavtTCToc^ and Great L^tkes to Keewatin, west 
of Hudson Bay 4 b a peneplain consisting of 
eroded bases of ancient mountains. Thi$ iirea 
is named after its shape, the Canadian Shields 
with the higher portion near the river being 
cjillcd the Laurentiati Upland. 

Hie New England upland^ Canadian Shield, 
Adirondacks* and Lake Superior region e%- 
pcricuLc a severe climate and the forests are 
principally coniferous. Some parts unc tvell en¬ 
dowed with tninerals. mcluding deposits of 
gold, lilvcr, copper^ iron, nickel, UraniurtL and 
ai^he^ios. Because of glaciation and the genei al 
reifbLance of the lock* these areiis contain 
numerous lakes and enjoy a wealth of water 
power. 

■f‘hc Adirondack Mourtuins represent an 
ouitvine area oi rcsisram rock Another of 
old crvslalliiic rr^k extends southwest from u 
point neat the Hudson Rivet srto Georgia, and 
fortiit the Piedmont Platcau. 

Thc Appaliiehtan Mouiuains and Plutcaus 
arc composed of tfOdinietiUry rocks unJ aie 
much younger geologic';illy than the Piedmnn.1 
of the Laurentian Upland, Rid|C5 and valleys 
of I he Appalachian Mountains are west of the 
Piedmont and trend Ln a soutlnvesi-northcast 
dtrcctifjn^ tontiniimg uU tlic way from nonhem 
Alabama to NewhmndJand Still tartJier inland 
iv the deeply cfcxtcd .Appalachian Piateau, di¬ 
vided into the .Allegheny Pbteau in liw north 


and the Cumbcrhind in the south Folded 
rocks related to ihose of dte Appalachians 
occur in northern -Arkans^iS- Tlit O/arks make 
up an outlying arCi of older rocki rtJiing above 
the ttnerioT low■la^d^. 

The ptahv. Beginning at Cape 0“'^ 

Long Island is the Ailaniic Coastiil Plain, 
w'hich merges with the Gulf Coastal Plain in 
the Soudk. The Atlantic und Cult Coastal 
pJains are w-idest toward the south and inelLidc 
the whole of Florida and up the Mississippi 
Valley us fai north as Cairo; lIJinob. "Hie 
Cjulf Plain continues down the ctiast of Mexicxi 
and Middle Amcricn and includes .kll of the 
Yucaiun PcnmsuLi. 

Interior lowlands occupy the upper Missis.^ 
sippi Valley and extend norttiw^irii as lar as 
the Arctic Ocean. They c<mfiti:uie the hciut ot 
boih the Untied Stuies and C^midri^ 'Fite low¬ 
lands rihw: to the westward; the elevjstcd semt- 
arid grasslands between the HX^Eh rricridian 
and the Rockks urc culled the Great Plains, 
and these extend well nonh tmo Cunsda, The 
wliole Ccnadiiin area and the northern [ow- 
Lind5 and a little ol the no*tliem Great Fljiiis 
in the Linilcd StitEc:^ liavc been glucuiied. Thi^ 
resuhed in iht fontiatton of bkc&, creation of 
waicr-pnwcf sites, and change^ In the use ol 
land for farming, 

11ic vasi plains heiwcen ihe Appsibcfiiun^s 
ur die Cunadun Sliield iind the Rockies ;ire 
the ""bread basfccE"' of boEh tbe Unlied ^itaie^ 
and Canacb. In dii> country the CmKoti Belt h 
included In the southern part, t.lccurreitces of 
pclr^lctutii eoalf umi building matcriiils^ idimg 
with iron, copper, lead, and zinc* are avaifahic 
near at hand and have coittribmcd to the im- 
poriuncc nf muitufaciiiring. 

H nphmth {itiil fi/ti'hmds. The Rocky 
Mountitin^ extcivd troiu u point near SanEu Fe 
northward iind northwest through Canada ;md 
ittio ALslvJi, The Rockies are imp^irtmit 
sources of mincJMb, Umber, and wiiier powerT 
;is well as wuict lor rmgation. Since they are 
a considerable b;irrier to IrumspiriatioTi, ruil- 
roads and highway-^ ^etid to be concent ruled 
Ln the principal valLeys and through the lower 
and mosi cunvenient iuounram 
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Betwceil the Rr^cfcics Lind the %icrr:i^ and 
CiiStiiiicii iiro plateaus and jniermoniunc ha- 
^ijvs. The Columbiu IntcrmoittLinc province of 
plateaus. tuDs, niouni;tins. and basins dtained 
by the Coluinbiu River is the non hern one of 
these in the Ignited Stales; ihe Fniser PbitLtti 
in Britbh Columbia i-iccupies a cotJidsponding 
position on the oihcT j^ide of the boundary. 
The fliid eentr^t pofoon between the Roiikks 
und I he Sierras has \l\c Grctit Basm^ or Basin 
and R;ingc province; in southern Utali and 
adjacent parts of Colorado, Ari/cna, and New 
Mexko ii the liigh Colorado Pbtcaui which 14 
deeplv trenched hy canyons, 

Woi of the intermonianc rc“[ion!5 are the 
Cajsc;»dc and Sierra Ranges, then t\vs> 

broad lowlands, die PkiEeL-WilLiimcnc trough 
and Ihe Great Vjiky ol Caltfornia, spanned 
by tlie Klamath Mi^aittains. These -vulleV!^ are 
followed by the Cotiit R.niges alisn^ The Pact he. 
N^orthwiifdt Vancouver bland h an eitension 
of the Coast Ranges, the lowland has been 
iuhfiicrgcdi ;ind the Pacife coaijt range of 
Canada becomes p; act teal ly the continuajiion 
cif Lhc Ciiscadc^. Southward a coast range 
fcimis the peninsula iff Loivcr C?iilifomian and 
most of the lowland vl this h submerged 
to form the Gulf <d Catifomia. 

!fie Alaska Rangc^ the crest of North 
America^ rises* from the Gulf ol Alaska witli- 
our low lands and is a pronounced harrier to 
Iransipoftation muv interior Aljt^kti parther, ll 
pfcvctils the cncroychmcnt of iiiarine air from 
the Piicilic CX:can into the mvrthcrn pan of the 
comineni- Thiv towering tiingc extcndis ii& an 
1 rending arc and conTinucs ihrough 
ih(; Ala^tka Peninsula and the volcanic Mca- 
lian hhmds toward Asin fnienor Absku h 
II bfoud and rolling pbicau or plaif! dniined 
by Uie Yukon and Kiiskokwim Rjvcfi (Figure 
10-7). !L LS bounded on die noi||i bv lhc 

i 

BrooLi Rangc^ of arctk high I a ml, hey^md 
which h the arciic ptam, luridr^i^ sloping lo- 
ward the Arctic Sea. 

Trade C«ni«r5 sf the linhed Slates onef Can¬ 
ada. Ttie CnitL-d Spates carries on more for¬ 
eign trade than any Nonh American country- 


m proportion to its population. Canada Is of 
Similar Importance. Bo^h toufitries have vast 
resources, extensive plains, and generally f,i- 
vorable ciiiiirite in the [Hipululed portimts. and 
tlicir (>«>ple lire ahk to develop and ihese 
The United Stales nnd soul hem Canada have 
natural nigies, like ihc Great Lakes and 
SIh Lawrence., whicii hjvor LranxpoTtation of 
eommodides, fcnii man has suppkmetitcd natu- 
riU advaniagex by building railroads. Many 
ttudc centers are primarily the result of niilioitd 
developnienr 

frcogrophy ot the principal trade routes, 
land uses, and cities of the United Slates has 
bcjcn described in Cliaptei^ 22 and 24, 

Mexico and Cnnlrat Airtfirii^fi, Mexico is ev 
sentiEiJly a pluteau bi^unded by mountain:^ and 
narrow coastal plains on ^>th sidos. The 
■>ur£ac^ of the interjor plateau h intcrntpied 
by mountains, between which are basins oficn 
and enough to kck drainage w the outride 
Fa.si of the low i:n!hnia£ of Tehii^iniepee and 
south of ihe equally flat Feninsuhi of Yucahin 
art highlands dial include sevcnil volcanoes; 
iIicm; niounrains extend soiiihward through 
Panama to South .America. Fopocatepei! (17.^ 
aK3 fecn and Onxaba rl8,7CK} feeth 
snow^-capped, ore among the volcanic peaks oc¬ 
curring in Mexico. 

The coneentradon of popuLiiion in Mexico 
sxxtirs Oft ihe central plateau, and the people 
of Centr;il .America also five by i^rcfurence in 
the highlands^ which are healEhkr lutd cooler 
than Inw'hinds in these latitudes. Mexico City 
and most other capitals and Intscr tn^picul 
Cities of NnrUi .America iurc likewise locuicd in 
the higljlunds. Jn Mexico* livestock and xiih- 
wtence fiimiing nre principal occupiilions* 
thougii phinuiion^ and ktHiperative 

farms; ^i^ppl) most of the sisal ot Yucatan 
and the cotton in so vend parts of Mexico. The 
country h a leader in mineral production, 
especially for copper, lead, zinc, and silver; 
it has some ufu^ful pctrokiun deposit. Coffee 
grown Jr tlit htghluiub and banunat in the 
lowhnds ure typicul agricuiluraJ products of 
Central America. 
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Mure ininsport;ition fiicilitic!! wliquid be of 
hdp in Meikti .md in Central Arnenta. 
Mexico moderately ^dl supplied with ttiil 
lino anti high wap. lr«otfi of ^vhidi eofinccJ 
with rhe L'nitcd Suites, but there h grear need 
for estendtng both sysients. E.vcn more re- 
mam fi to be done id Central America, where 
railroads are short lino carryiiig baKanas and 
coffee to varioui entail porlf on the rouie lo 
world markers, .ind where large E^iions of 
the Pan-A[iier]can Highway 4rc still un- 
finished. 

Tlie Panama Canal Is of the grcHlosT inter- 
national and strategic impnrtnnee. Before the 
canal was finished i. the Tehuantepec rail road 
across the isthmus of ihai name had ntuch 
significance, but ti is now of little ecmse£|UcncCr 
The United Slates has amoged for rtghss to 
build 0 canal acroas Hicaragua and tniiy in 
time exercise ihat privilege. 

Excellent steamship and airplane service is 
jvaibble from the LJnited Siuics* e?*pecia!ly 
belwren Ihc Gull ports, ts^mnecllng with Cen¬ 
tral America. Mexico, and the Caribbean is¬ 
lands. Several air lines also pmvidc fiist service 
in part of the woiiiL 

South America. TriuDguLir-shapcd South 
America niiuaied sculheast of North Amer¬ 
ica and is smaller and Jess favored iot sciLIe- 
ment than the northern conirneiii, Tlic princi- 
pa! physical feature& anr ctHtipurailvdy simpler 

1. Ctosely parallel to tlie Pacific shk^re l> 
I he rftniin Uiln i^ystcni of the Andtfs. rae of the 
greatest tn the world Folds Uom iht non hern 
Andes extend ea^ward to crictu!te ihc Carib¬ 
bean Sea along its southern $lJore 

2. The Central Lowland lends ihc Icngili 
of the Lontmcnl und iv drained by ihrec miiin 
river systems^ die Orinneo.. Amayati, dnd Pa¬ 
rana. die last-named ikiwlnn in in an oMUaty 
Called the Rio de fa Pluia. 

3. The tijghlajids of Brazil with Their cre^t 
near ihc Atlantic seaboard 

4 The Guiana high hinds in the northern 
pan of ihe comincni. 

The Brazilian and GuidfiJi highlands hme 
in genera] much more ancient rc<k> ihun ihc 


Andes or the bwlund^f. Thai part of rhe low¬ 
lands In the ramv truptc:^ i$ covered with dun^ic 
roresti, und il repels cal her than attracts 
tlers^ Some highlands that would favor liuirum 
Lise^ av far as temperature ii concerned are loo 
dry* nought or rocky tor successfui fiirming. 

Mineral resources of Stmth America arc 
great, jMuny jmporluni metah are mined, in- 
dudiDg copper, tin. gold, silver, and tungsten 
Pctroleuni k abundunl and there is much po- 
t^nikl u.-iier power* bui coal fevoureev ure ol 
minor i^igtilficanc^. 

Although Tnaniifiieturing h expjtnding, it 
still of only loeaJ importance. The people oF 
the conurienE must generally imptin mosi of 
the mnn ufaeiured goods they U&C* 

The Andes ond Weit Coo^r ITle Andes 
cordiltejn so ch.^sely adjsnns the Pacific Ocean 
that drnimige h divided nu^si uneverily^ wiih 
the brge nvtr systems all Irihijtisry to the At¬ 
lantic. The .Andes rro^ersc the full length of 
the eontlneiit and are m most outstanding 
single feature; they particukrly alTeci the dis- 
trihution of rainhill and ihc dllllcully of travel, 
A^isocialed high pintcuui and muunlain % 
in low I all tildes are prclcrred hy mcwi Euuck 
pciins and many fuitivcs pl.ices of icsi- 
dencci they i^rc nsualty mure coniforiable 

1 him hut riiiny lovUands. Most republics in 
low luHtudes have tlicir capilah and prinLipal 
cities pi I high elevaticms, si_irncUrUirs more Ihan 

2 miles above sea level Examples Include 
Sucre* La Psiz, Quito, Bogoti, and CaraeaSp 

The const of Peru and mirdicrn Qtile* 
known as the Atacama Desert, has niiincrotis 
ouses. particularly iiT Peru. Here irrigiited 
sugar CLine and cottun are raised for export. 
In contrast, rainy Lrnpjcal InwLinds of western 
Ecuudoi pi’oduL-e cacap, tugiur nuis, JJtd hbet 
fnr maitufucLurtiig Panama hat^. The Andes 
of Bolivia* Peru, .md Chite have rich metal 
mines, ami nariiies are 3iit1 expt^rted in some 
{^uonlily IriJin The Chilean desert. 

Ill CTule, a coast range resembling that of 
wevicm North .America. tKirders the Piicific. 
A lungltudinaJ vaDrv lie$ in land, above which 
rise the Antics. A general piciujre of Chile^s 
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diliiaiii: lyp^fv itidudos dc^n m ihi: tiiidh, 
Medhorraneitii in the cenirul p;irt, ^nd mins 
marine (Climate in ihc ^o\xth The 
central vaJJ^Y b most imjxJtEarst and has the 
capital Cit)' of s^ith li^ pTincipiit out¬ 

let at tht port of ValpiiniisO- Wheat, wine^ 
and livestock eome from this central region. 

The northern desert region produi;4.'s nb 
trate^i, rmn ore, and copper; it> pons- c-\isi 
mriinly on mineral CJtports. Rail lines from 
Anlnfugusta and Arica extend rnio Bolivia 
and deliver lin ore and other minerals of Uiai 
nation to ^dnps ihrii ijunspon ihera to die 
United Kingdom and other codntrigs. A long!- 
tudifi^il ntilw^v extends northwurd from San- 
tiagti into die deset t, but it wiis huh I primarily 
Tor strategic reatsons and ciLTrLcs littie freight, 
since coastwise ships have lower charges. An¬ 
other hne runs from Sandugo to Buenos ALrea, 
when is is not blocked by snov^ and landslides. 

The principal Peruviiui poft is Cahao near 
LLitin« the capital and these cities ,ire con- 
nexUed by rail A second railroad conne^-is 
the inferior port of Mollcndo wiih L^ke Tiii- 
cacui which h crossed by ^hip lo anolher rail 
line leading ro Lu Piix in Bolivia. Cotton, 
sugar, wool, copper, und vanuduiiiL lire scnl 
out ffxmj Peru Guayaquil, with lis^ riulroad to 
Qiiiio, Ihc eapilnl, is ihc leading port of Ecua¬ 
dor. 

The few railroads in Colombia and Vene¬ 
zuela^ like those of Peru and Ecuiidor, are 
principally of local value No rail connect ions 
link liic capitals of nations m northern and 
Andcim South Anienca; highways arc often 
ptfof and '^.^mciimes entirely kirking. Mmin- 
tainv ris^ within tight of the ^icean .jnd prcteni 
difliculr construe tin n problems for railway iind 
highwTiy engineers As >i reiiult. air travel is 
cnv^iuTugcc) and is widely used llaoughoiu 
western pans of South Antcrica. tnierior rarn 
rorests and grassy pi a ms arc thinly poptilftLed 
and as yet remain uitreachcd by faJlw^ays from 
\lic Pacific 01 the Cartbhean. 

In Cokinihia the Magdulctiii River i$ a 
principal remit, id I hough I Li uie by river hixus 
is hundicupped hy rufuds. jnd gresi varhnion 
in flow. Barrafiquilb on I he Inwer Magdalena 


River has Us oee^in outlet al Puerto Colonihia 
nearby. 

Venezuela is second to the United States in 
petroleum production; rhe tields being located 
at Maracaibo. In die I ^I50s large shipments of 
iron ore begun from the Orinoco region in 
Vcne^.uela to the eastern board of tlui 

United Stales. Petroleum and coffee ate rhe 
main expels of boih Vcfiezuela and Cotnni' 
bia. 

Soulh Americcin Lowlorids. OtmulCS of ihc 
central kiwlands of Skmh .Amcricu are gov¬ 
erned by laliludc- nutural vegpiation and Lmd 
use vary accordingly. Tropical ruin forest cov- 
€ 1 ^ the coast of the Guianan. TouHt lowlundi; 
near the Amazon River, and the very niinrow 
consul plain northward from Rio dc Janeiro. 
North of the Amujcon Ri\Y:r Busin lie tlic 
J-Iunov of the upper Orinoco region; ^ouih- 
ward are ihe open woodA (Campos) of the 
savunnu region of southweitem Brn^il and 
neighhortrig im-rijj of BolivEa, Paraguiiy, and 
northern Argcmitia. To some extetiL tropical 
grassland?; arc used for rnUlng cat lie. but the 
tropjeal ruin forest lin^ been dcvekipcd lliUc* 
though Miruc xugar and rice ate pr^vEbced in 
Suiin^m and British Gulanu. 

Well-w^alcfcd plains^ or Pumpa^ of Argen¬ 
tina inland from Buenos Airts are devoted to 
rabmg wheai. corn, flux, u I fulfil, and live- 
$ioc fc. West Wind and ^uihveard Iroro the 
fertile Pampa the raitifull deerruses in amounu 
und I lie CO untry vide iv UM^d for gisiiing^ except 
where irnguimn lias reclaimed ss^me of ihe vlder 
pnris, TIte ousb ut Mcndcrra is famous for its 
■A'inv; 01 hers nearby produce sugar, rke^ nnd 
cotton. Souihcm .Argenuna tFiituEonja) is sem- 
iiirid but colder than the norEhern part of ihe 
cGuniry: its prccipijLiilon just enougfi to pro¬ 
vide forage, and ii is used iilmost vvhoLly lor cx- 
lensLvp grazing of sheep. 

T}ic Pampa of Aigentinu well served by 
rail lines (Figure 22-t3K with tr^ks diverg¬ 
ing inland from the pTincipiil paxts of Bucmi?. 
Airtv, Ro-Srinti, and Bahia Bbnca. One line, 
from Buenos Aires, connecis in ilic nonh with 
Bolivian lines- and Ehence witti Pacific porti m 
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Cfiilcp but of AfgefiLtnu^s roilroud^ of 
local irupqrULucc und ^vere built to cutry 
wJi^at. torn. flax, quebracho exiract, wooU 
imd livestock to scuporisi For s.hiipnicni to Eu¬ 
rope md the United Stares, 

Buenoi Airci, lafg£t3t dtj in l l>c Soul hern 
Hemisphere, is huiJt upon a harbor thiU was 
otiHirmlly shallow + but is now impaled, Thb 
city IS the capital. leadEni; port* principui man- 
ufuutuntig center^ and ercaicst burliness city 
ol a very fertile imd productive naijon. 

Across the Iji Plata e^tintry. Montevideo, 
capital of Uruguay, is ItKUtcd on aii excdknt 
harbor to which se^t^ral railroads converge; 
these arc used to tran&pqrt cattle, sheep, and 
1 .V 00 I EO ihe pori; animal products are its chief 
export, Montevideo i* die business cenrer of 
tills productive smM country, but it?i populu- 
rion is only about one-lifdi that of Buenos 
Aires because of hs limited limierlantl. 

Tit* East*fn Highlands. TliC easSem high¬ 
lands of Braril ine the most productive parts 
of that country and suppori the Eargest pnrt 
of the population, lioil und climatic coitdiiioits 
are favorahic for cropv tike colTee, cotton, and 
cam; the altitude is high enough to (nuke the 
region healthful and plensanh 

The B ruzUian high land s consist of old re- 
sialant rock, representing eroded remnants of 
a former mountauj jnuissif. Their rounded hills 
offer sharp contrasts to live fiicire youthful 
Andes chain, where narrow can vows and steep 
stapes dominate the mciunlain tiindscupes. To¬ 
gether with the Gutartti higl]hinds* they 
partly enclose the interior plains South 
America. The oasiem highJands rise ,stcep!Y 
from Lhe AO anti c and lie parallel to the coast; 
as a result, steep mountain grades that ate 
ficcessEuy lo cross the heights nuikc railroad 
construction tc itiJand tcmers dilfictdl and 
cosily. The Brariliun highlands contain valu- 
able mineral^ of which gold, tnungtinc&c, and 
Indusiriul diarpnnds are note worthy. Tliere 
arc large resources of iron ore+ 'svhkh Brazil 
lias Ihsgiin to manutactUfC tmo sieeL 

Santos H llic port for the city of Suo Paulo, 
the largest interior ciiy of Brazil, and it is ihc 


leading pun for coffee exports. The railroad 
connecting the iwo cities wu^i cxc^dingly ex¬ 
pensive to build Sao Poiilo is a wealthy 
citVi. important not only for coficc production 
but in increasing [iicasujc. lor such in¬ 
dustries as the ntanufucturc of cotton textiles. 

The liirgcsl city of Briizil U the capital. Rio 
de InncirOk with nearly 2 million [H^piiladon- 
Thiis is the leading seaport anti huKincs^ center 
sif the countTVi it enjoys she advmitflge of a 
purticujarly fine harbor, although access to 
Ihc hinterland is some what liunipctcd by 
heights behind the cUy» Some rail coimec- 
lioni Iciid to the interior, and one hue trjiv- 
cnics all al Brazil to Ihe Ixirdcr of Brilivia^ 

So ul hem Brazil rcsembtes psirl of ihc soulh- 
cm United Stated in di malic conditions and 
agriculiural crop. Here pme lumber^ caUlc^ 
swine^ corn, and wheat arc produced In qu^in- 
tity and are shipped from the leading ports of 
Pono Alegre and Rio Grande do Sul. 

^vcirth of Rin tie Jancim. Bvihia (Sao Sal¬ 
vador) liJid Pcmunibueo (Recife) arc the 
principal urban centers and pott^. They ex¬ 
port large amounts of cane sugar, cotton, ;md 
cacao. 

The Guiana liighlands ulong the non hern 
Brazilian boundary and In Dutch and British 
Cuianii jire seldom visited, Tliey have some 
forest re$ource% imtl some mineral deposits 
but arc mostly undevelop^J. Bauxite is mined 
in hitge quantities near the coast of British 
Guiana and Surinam (Dutch Guiana! and is 
ex jTortcd to the United Slates and Canada lor 
manufuctute of aiuniinum. 

Souih Am^ricaft Potentialitres. Amer* 

ica has many Tesourees, ^mc of which have 
been only slightly devclujsed. 1'here is opptir^ 
tunitj for larger popuhuion density in most 
parts of I he eonLinenl (f'lgure Indeed 

the Amazon valley Is almost empty oi 
people compared with the numbers it could 
support if pr act Scat probletris of life tn ilie 
rainy tropics could be overcome. The Pajnpj 
uf Argentina, L.lanos of Colombiu rtfid V'ene- 
zuela^ inierior temlory of Mato Grosso In 
Brazil, and a lew other parts of the eeminent 
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;ire Capable of prmiJiiig fof nixtnj more |>eo- 
p!e tluio ihos« who uow live the ft?. 

South AEDCricji iS ?iipiiriE:aiit for rJtporti of 
mw purticukirly m literals a ltd hinn 

produirts, The Uni led Suites jmpiris wool and 
ffflin Argentina. caiTee from Brndl 
and Colombia, nil from Vcnc^:us!a and Co¬ 
lombia ^ from Ecuador and Brazil, tin 

from Bolivia, nitrates, coppeii and iron ore 
from CinOe, bauxite from the Guianas* npd 
mmiy other raw maierlals. Mo^i of ArEentinn's 
meul and vvlical nre iicni to Etirc^pc. itml that 
contment alM> buji mineral prudnets^ und 
coffee. South America imports most of its 
manilfaclured j^oods. but future industry can 
be expected to increase. Only Chile has ini- 
poriant coal deposits, bul there ii rtiucfi pe¬ 
troleum and wjier pwitr avuiLiblCt and In 
lim^ South America will ^upply mosn nf its. 
fetjuiremenis for ordinary manufactured 
products. To both Europeans and North 
Americans. South Angelica presents an attrac:- 
itve Eictd for invest tiierit and expansion of 
trade. 

Australia^ AusJralia lies ’K^urh of ihe equator, 
athwart the ^ouihcasi trudes. This results in 
desert eondilions tA'cr the whole of the centinl 
und mosi oi (he western sections. .A rim of 
adequate Famfull follows the noriheriL eastern, 
and souLbern coas(s, except foi un arid strip 
along the Nulbrhor coast of the Great Ausira- 
Ihm Bight. Amjther favored section appears 
in ihe southwest of ihe enniinent. Unf^riu- 
ftately. northern Australia ha!; a vvel-antl-dry 
|rO|)kiij cljrtiate with an average of six mcinths 
of drought; ks soils arc generally potu. known 
rciouices are scant and population is atmcisl 
negligible. Mosi of Ausiraliu's populaiion. over 
M niilliim pci^pJCr b concentrated in ihe sinith- 
craai. Tliere two large cities, Sydney and Mel- 
Ixnirnc' each has iiioie than L.5 lUillkin inhitbii^ 
A w^U-peopled /one extends north into 
souihcast Qtieensiand, where Brisbane the 
prmcipLil city. South .Au-sUaha around Adelaide 
and part of southw^esi AuEtiuhn arc favored by 
a McditCrfoneaD cliin[ilfi; thesie conslilutc oilier 
devi-lupcd region?, A number of people live In 


Tasmania, but ^ardty of tiilabte land encour¬ 
ages only dow' increo:^ of popuSauon on thni 
rugeeJ i.'^jand. 

Australia rests on a firm foundahon of uzh 
cieni crystalline roekx which outcrop ot‘cr ntosi 
of the wcEiern and much of the c^iurul part?. 
Once I hi? region wa? mountainous, hut 
through millions of centuries the rugged high¬ 
lands have been worn down to a nearly fca- 
tunelc&s peneplain only l.OOO lo I.OUCJ Jcei 
In elevation: above ihi^^ a few" ridge? of re¬ 
sistant rock ris^e to giealer heights. Mo^t of 
ihia penepliiin is a desert. Gold mines m west- 
em Austraka have induced some settlement 
at Kalgporlk, Coolgardie> ikiutdcr^ and other 
nilntmlLtcd locations* bul most ol the enor¬ 
mous an?a is unpopulaied and is unlikely ever 
to suppyrl any considerable numbers of in¬ 
habitants. 

Au^irtitiim roi/wcjy.T and ferm/iwih. The 
location and gauge of Australian railway's arc 
accounted for by the condilioos of its settle- 
nicni as w^eU as tlic faci? of its ^ogrnphy- 
Thc continent has a raihei reguliir coast tinUp 
ami lirst-clnss harbors arc uncommon al- 
ihough that of Sydney is one of the best in the 
wmld. At first Australia was divided into five 
¥cpanitc colonies tsix with Tasmania]. 

Provincial tzapitals were customarily 
founded on one of the few goi^Kl harbors. The 
capital became ihv chief %eii[)ort and donii- 
nant trade center of each colony. When 
raiiwny^ were built, they radinicd from tluai 
enpimJ rliy. This helped to concentrate coth- 
merdal, mamjfacluring, and governmenrnt ac¬ 
tivities in the SIX stsiie capiiak and caused sn 
much urban growili Uiat tnoa- than half the 
pspLiUiiiou is living in dtits. Unfortunatclyt 
the different colonies, now ^tatev of the Com- 
niunueuhh, did ntri udsrpi the same railway 
gauge. Thus New Stmth Wales ho? standard 
gauge, Victoria n broad gauge* and Queens¬ 
land Q narrow gauge. Coniequenlly, all 
freight, passenears, and mail must be inms- 
femred from one train lo anothejr al most state 
boundaries, an expensive nuisance, espceklly 
lor trim sport between large cities like Mel¬ 
bourne .ind Sydney. 
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Much nf Au^tmlia"! frci^t is carried by 
eoiisr ships, since the bxocsl cilics are 
parts. Improved liighwnys:, including paved 
roads, have been built to connect eiiicts in 
senkd pans of Australia, especially in the 
southeast: but bus service is noi generally 
available because the rmln^jads are o^vned 
by the govcmineni, and aiithoriue^ tear Lbe 
r-iihvay income would vulfcr from cofnperition 
with inicrstalc busses. In the buck eouiiU) the 
roads 2ire lifllc unproved^ hut extensive open 
plains make iruvcl by car and truck possible 
rn nio^si sections. 

Tntdf^ I c. Australia is iiiosl 

famous Tor its e^^| 50 l^s of anintal proiiocU, Tlie 
tiitfiute is mild, and stock require no shclier. 
Neither b feeding gencraJh' resorted to except 
durioe prolonged droughts: these -ire the 
grcaiesit handicap to the Ef.izmg industry. Na¬ 
tive grasses ure excellent and recover quickly 
when filing follow a drouglit. Unemies of live* 
stock arc few, the principal one being a wild 
dog, the dingo, which kills some slircp. and 
the nonnarlvc rabbit, which consumes the 
grass needed hy sheep and cMk. Wiilt an 
area about equal to the United States. Aiss^ 
traliu has nearly Ltirec tinies as numy sheep 
even tJiough half the country b too hot or dry 
for keeping Ihe nnitnuhi. It leads the world m 
exports of wool. Ranches or sheep ^VdiimA of 
the mtenor maintain exctrlkni breed?, for 
prodkiciHc woo!—merinos and crossbred me- 
Hnos—wkh English mutton breeds. Fleeces 
itre cureftilly clipped, handled, and gradudl for 
ex^'Kiti Exports of lamb and mutton ate im^ 
portiim but are c.\ceedcd by Uios^ From ?^ew 
Zcuhind. 

Although cattle raising is a leading indusiry, 
d falls fur behind that of sheep production. 
Mos^ cattle arc srown in the eastern scclwni 
but ihcv nre also raised in nufihem regions 
when: the wealhet ts too warm tor sheep. 
An increasing dairying bdustry is of great 
jmportunce, id though in exports of hut tec und 
cheese, New Zealand h far alieiid of Aus¬ 
tralia. Ships equipped with rcftigerution facili- 
lics make it possible to cx[M?ri mutton* beef* 
and duif)' produtiLs to distant mjtrkcts. 


Millions of Fubhit skins are expned from 
AusLraliu and used for making cheap furs and 
IcU hxdi in the United States and Europe- 

Wheat is the principal grain raised in Aus^- 
trsdui^ and shiploads are e.\pqrtcd, cvpecially 
from pons of South Austfalja. Cirrus fruit and 
grapes arc gfown principally m dry frost-fme 
regions like the Murruj' Rjvcr volley. Most of 
dicse arc sold in die donustk market, but ex¬ 
ports UP? increasing. Apples and berries utc 
locally of imporiance in Tasmania. 

AuxtraM^ fifiwre, AuiitriLlici has some 
supplies of cool, mined chiefly in New South 
Wales and Victoria' the n at ion locks pet ro¬ 
le unu however- ami import gasohne and 
luel oil- Irou ore occuri^ principoDy m South 
AusiruUu and Western Au^tnilia and b 
smelled at Newcasiic. Lead and zinc come 
fronf Broken Hill and other mining cemers. 

During and since the Second World War^ 
manidiicturiing has gjcaily inurCEised. Wool, 
metals. hide$- wheat, and hardwood ure 
Omoi]^ raw nmieriiiis that arc processed^ 
N'Evettheleii$ Australkin.'i Import u large part 
of Ihe manufuctuicd articles ihcj ujfic from 
the l-nited Kingdom, ihc Uniicd States, and 
other nations^ 

The comincnT can probably support se’ierul 
times its present populaElon with no decrease 
in I'ving siimdards, bul iLie large exicol ot 
des^i and tropical land would ^em to pre- 
clutic a population density equal to that of 
the United States- of Western Europe except 
irt favored Valkyr and ihc southem corners of 
the Commonwealth* 

Aniarertea* Aiuurcrica iv thc least known of 
any contment.; it supports no permanent Ln- 
habilonts. A vast glacier coders (he land and 
risw to an ice phitcair with m elevaiinn isf 
over 2 Milks ubuvt the vea. There are a Few 
exposojc^ of bedrock, vome of which ci'^nlain 
coal beds, prool lhal once the climate here 
wfis rniid enough for luxuriant pJiml growth. 
Only part of Antarctica has been exploretl and 
mapped, iind the yrea of the eonhneni h un¬ 
certain. Extensive ice Hoes and shelf loe pre¬ 
vent landings during mofst of the year, Thu 
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nearby li [he borne of niiiBy muJ 

^vhailn^ it the onJy commercial enierpritie in 
Uic *ire^ ut present. Diiring Uie Geophysical 

£UMMAtY 

Hii^ final chapti:r indicates lh« next itq> fetr ihc 
:^tLiJent of ^^mphy—^feitrer knowIcU^c of the 
difrctenl pani of the cattb iiiid a morg inieucfiive 
iindy of ihc conimetib in paHimilar. Il h in^ 
tendnJ only 4s iin IntTiKfaciion tc^ fhc deMiik-d 
negioriiil uiiUiiz^ ttmi shoiiliJ follow In anier to 
obtain r! compiclieni^ive vie^^ of the ^orkL 
tn view of ih« raimafit politkaf and ccotiifinic 
crii^ jiffeetin^ AiLu, Africvt, and Eiintpe^ p^iiic- 
^Iwr e Item ion In the Old ^oulil ht tic- 

vuled to three pjobkm artai.: CcniruJ Europe, 
I he StH'iei Union, nnd southuiij^citi Aibi. .Vt’ricn 
kind Au^irabsia. only be^nnins to iukt Lbeit 
pbccs in the modem world, should lie re^urded 
as land masses of ereat pEentMtky for human 
use. In the Western Hemisphere, concentrated 
geographical isuid) of the eastern Untied States 
(ind Candida, and ot the Unt?LIJan highlands und 
ihe Lunds of ihc Rib dc la Plata is essential to 
imdcrsmndiau the future role nt North and 

QUESTIONS 

i; What the leading urban iienicc tor each of 
I he foriow'ing plains: Ulfstifr lia^in^ Ukraine^ 
pampa. Red Basin. Po V^iillcyi Bohemian Plain? 

i, Geimparc and eunrrajii frtHn rwerji pofklhk ge¬ 
ographical viewpoint ihc pluin^ oi the Rhiner the 
Rhone, chc Po, uruJ the Elbe. 

J. From ihc human standpoints which of ihe 
above river ptams iv.thc mtwf usefuJ? Ikreti4 
your with necessary argutnimi^. 

4. How do yoit ac^Tunl for JapanV rvmnrkahle 
economic .ind wisil trunstfotmaiion In the Ea^vl 
fifty yedm, whereas China has icmjUuud rda* 
lively imchiiB^d? 

3. Describe the gtHsnniphy of Ns^rthern Rhodesia 
as though you were convinclnc a friend thul jt 

SIIECTEO nEFEIt£^CI£ 

CqjIsor, Fred A.: GfOfsraphy of Lalm 

Pfcmict-Hail. Jntt ^gkwood CtifTs^ NJ.^ 

mi. 


Yeai 11957^1958) explomtions unJ ^icniino 
irivesligiitions were made jn .AnLuicUee by 
represeaLatSves of mi*ny nulton^. 


South America m world atfntrs, Arctic and Ant- 
drclEC rcuLitis become more impoTSani each ycati 
pariicalEirl^ in this aii- age^ -lad in thctnseJvci 
olTer a topic of fascinating ktexicst. 

ilmlmr 

World l^lqnd ar Old World 
Eumpe: feataro, resotifccs, and develofv- 
fnetii 

Asia: fealures, resouTces^ and Jevelopmetn 
Ahica: divisional ntsource&p world reJutiiw 
Hbvu World 

North Amcjiua. fEtaluncs, to«ciiii%esT dcvcb 
opiricnt 

South Ami^ictii fcaiures, rciouices, poten- 

tiulitics 

Auttfolio; charBcrcrbtlcs^ rtsoorcfc^, possible 
future 
AntEirctico 


would be a ruvnru ble phjcc to develop as * p^r- 
manen residence, 

C What arc the leading Imnclicaps to: 

Ihc cattle iodusiry m Africa 
Agricultu ri} along I he Yangtze 
.Agriciiltufir in Rnliind 
Agrkulikirc in South Africa 
Foreairy in Chile 
The cal Ik* indusiry In India 
htikuirial development of Siheda 

T. ff ibc Andes did not exist. w0uU Patagurns 
be jTiorc vt [eia hivbiiahle I hail il now is'i' Give 
rcas43tis for youf answer. 

A. Compare I be Jocation and geographica? 
chatacicrisUcs of Japan eoiiJ ol the files. 
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TYPES OF CUMATIC C 1A S S1 FI C A T T O N 


CiJMATi>icxitsT5* TnctWfoloiii^^Sp itnii gJK^gmphtn recognize 4 iboul ai 
dojKn different dinu^tic types or realms, hui tlie temth they have used 
to describe qt tdenii/y die teal mi vary widely* For piirposes of compari- 
5on, a few of die cUaiiiLfe devi^d by othci writers are 

ajTpcnded* 


JONIf AND VVHmiES^' 

Low LoTitud* Ty|>H 

Hniny low tuliiudc 

2 . 1 -ow latitude wet iied diy 

3 . Low lutitude semi^arid 

4. Low latitude liesen 
MiddI* lotilud* Ifp** 

5 . West fitargin^comiaenii 

ihv^^^r midtfk hitmdt} 

<S. EaO eon Linen ti 

l/rmyr niiddk tHduulf} 

7, Weu fpargiii^ cofitinenui 

t hifihff" middh hnitn^i^} 

8 Huniid cdDfLnctuid wiih long ^urntnerit 
9. H ujtil d coxitmenLul with tbort mm mm 
l€. rnareihj cutilfnenit 

{Ajjifhrr mitfiflr ^itiindr I 

1U Middk lai nude de^n 
^mi-arrd mhddk liiliiude 
J 3. Ijow cr high ktityde 

14. SiibfHHaf 

15. Polar 

WNCTSOH ATO VAN iOT^W^ 

Ik Num^d TfOpIcqJ CtfiUBtfeA 

A- kainy 

• Fpom /tff tniiv^vetfOH iff C^ogfaphv. 

by Wctltnj^nn Jotk:* ArAl DcrwiCfti Whittlet«y ifpsed 
hv pcrpnl^un i>f tlic iuihur» tied the p1^hl4^lhn■^ UnL^ 
vmity of Ctikj^o Ctikum IS*I5 

t 1‘rsHn # of flntnumif Gfayirapfn, fo- 

%ocd, bj Nell A. B{m|iion sml WtlJbm Vaji koym 
Ui^cd bv permhadori vt Ihc puNuhri' CL>|mi:ghL 
t9;o, by rVi!iitiuc4lidl. Jncc. bjidituMMd Ciifli NJ. 


fl Siiviuina 
C Fligliliind 

II. Dry Tfepical CEEmai#! 

D, Steppie 

E Warm Desert 

III. Subtropknl CtimaTos 

F. Humid 

G. Dry 

IV. tturntd Inlormid'iato Clirnfftfli 

H. Humid Continental 

I. East Coiiiit Caminental 
Jr West Const Murine 
Kr Subpolar 

V. DiTf tfittrtnadiate Glmafoii 

L Middle Latitude Slcppcs 
Mr Middk L.ntiLiide Dc«tfn> 

VI. Pelof Gpmqlei 

N Tundru 
Icteup 

Vll, Higk AHlIude CllinoiBi 
P« Mountaiciii 

WHITE AND SENNEli 
Treptcol Zona 

L Rainy Tropical 
2^ Moruinon Tropical 
.L SermnHd Tropical 
4 . AridTfOpiol 

Svbtropient ZOfle 

Meditemmean Suhlroptcal 

6. H 11111 Ld Subtroplcui 
T. Dry SuhtropieuJ 

t FmiD iniriMiin:Nim fo Cfdlr^ by 

C t-an^ofi Willie ind Gcofgc T. Renner, IJscd by 
permiftfinp of the pailinn aod of iftt publiihcrn Ap- 
pletini-Ceiiiuty-Cmhb, Inc., Sew \orfc* l» 57 . 
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APPENDIX 


Cyclonic lono 

fin. Humid ContinemaJi long summer 
Humid CoutinccitMj, Diedium summer 
tfc. Huimd Conrinentat, shon gummcr 
y* Dry CofitiDenial 
Id. Tempcralc Marine 
PcIoT Zone 
II. Subpolar 
1Z< Polar Ltecap 
Uftclo»iRofit 

whose climates vary with altitude 

TREWAETHA^ 

A. tropicttl ilainy 

L Wei (Rainforcitl) 

2. W«t snd Dry (Savanna) 

B- Dry Climatai 

3^ Semiarid or Steppe 

n. Tf<fptmt mid Suhtropkid 
^. MiddU Lutiiutic 
A. Arid Descn 

n. Tropkal arid Stibiropic^ 

A. \1f/idlr Laiitiidr 
C. HumM We^hefinaf 

5^ Dry-^uirunsr Sublropical I MirditejTtttEetm} 

6, Humid Subimpknl tWarm Summer) 

7. ^ Marine (Cool Summer) 

D- Humid MicraftiBriTiiat 

U. Humid Ccntmeniml, Warm Summer 
9^ Humid Cent mem at. Coot Summer 

10. Suharctic 
I- FoIot 

11. Tundm 

12. Jec Cap 

F, Undlffn roni iofcd Hlghiondt 
kOppek* 

Troplrel llolnv Cllmptn 
1. Tropxal Riiinfofest {At Am) 

Z Tmpieal Say anna (Aw) 

B. Ory Climofos 

3 . Sieppc I BSI 

4. Desert ) 

C Humid Mecothirmol Cllfnnle* 

5. Warm Climate with Dry W^ijitcr (Mon¬ 
soon and Upland Suvanoa} iCw> 

6. W'arm Chmaie with Dry Summer (Medi- 

tcjTBitcan I (Cs) 

* Frcnn An infftMhafU^n tf> H-'mrAy/ and 
by O. T. Trew&rlUtu. Ujietl bj^ permissEoD of lh« au* 
ipior and ot ihe pubtlBberi filcGran -Hiil Hook Com- 
pAnj, inc., Wcw York* i354. 


7. Humid Temperalc Cliniatc (Cf) 

D. Humid MrEnethermfil CHfriciteis 

S- Cold Climait wilh Moist Winter (Dt) 
y- Cold Qimatc with Dry Winter tMon^>oii 
Type) iDw) 

E. Po-laf Cllmei«s 
iU, Tundra (ET) 

] 1 ^ CTimate of PerpeiuaJ Frost <’ EF) 

W. K6ppcn% system of cHmntLc dn^fliitcailan 
is based upon specific values of temperature 
and preeipitaiton Indicated by the dUlcrcnt 
symbols. The leitcr A s,ignities tropieat rainy 
cltiuates, for example. Then the letters /* or 
Jt may be Added, denoting r*iin iil all seiison^, Of 
droughi in winter or summer; m slonds for 
monsoon ctmditions. The symbols Af ihus 
stand for wet Equatorial laiidii, and the sym¬ 
bols ^iv represettr wct-and-<lry tropical sa¬ 
vanna. (F means desert! 5 stands for stepj?e 
tands, T for tundra, and f for ice. 

fKORHtH WAITE" 

Frtcl|iitati'dn EHvctivBnefs 

A. Wet 

B. Humid 

C. Subhumid 

D. Setniirid 
E Afid 

Tenrpereiut* EfBcItiicy 

A" Tropkal 
E" Mev^uheitmd 
€y MicnHlienTiaJ 
D' Tuigix 
E' Tuiulrii 
F" Perpiftuul froiit; 

The climatic cliuisificatioit devised by C* W. 
Thornthwaiie is based on difT^ieRt values of 
prccipitaticHicFfeclivcness and lenipeniturc efFi- 
ciertcy* Combinations of the values mdkntc the 
eharaeterisiio of tlie climatic realins: the sym¬ 
bols AA* for example signify the wet equa- 
toriaE lands, and BB' indicates the humid sub¬ 
tropical realm. The symbols r and 4 are added 
to dcnoie adt^uate rainfall at all sca^ns or 
deficient minfah bt all dmes. If wmiers are dry, 
w ii added; ^ is added for regions of ^iummer 
niin defictcncy. Thus ihe symbals IfO reptc- 
scitt the we$^Ki>asl marine dimute. 
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CUMATES OF THE WORLD 

W^t'iirid-Dfy TriTp^Ail 
^9i-9ifiQ'Dry Tropiuil; ^Aonswi 


Slta[>3 

[ J Ttrtj rirn^ tlaseltS 

WkH4WL>dfl E>ts(nti 

nn EFtAhiAjn 



rturvusi %'jLJ^^aKi 

Humtd Coimfiamiir: m^tv^r 


UodbUffd 




[limyi U+v^^lKWntrtl 
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Oposmi^n^ Xllu^f x*sxf loxxs 


C H A f' T r R I - ihf farth'i 

tfwrrdfw/v. l/FfiVr4^ SUU^s jV^wy pAo/£P|>/upk 

c H A ? TI f a . Talmg fl Jwfl (/-S. Cum' and 
G<^od^k Siine^. 

C H A ^ T i R a, CJtmdi\ fiorida ^iuit Nem Btirrm- 

ei 4 ARt£R A* ftiulittifiHtiU Fri^z tnumm^rti Oi^t- 
tUm. 

CHAFtlR Si. Mi'D*rmtiii. 

iif V^lM/ja^ Hhiiiry 

CHAPTii 4, t» U A. Rjuhbrr, 

CHAfTEI fhft/rrt iTw Aftdrlat, AfttNan 

AfnmrfKtMU OU C^/nptrfiy. 

C H A P T i R fi . y'liit ^ pJuAJa iit Fti^idff Evitrj^^adtMr 
Phiridit Stale iSifW-M 

CHAPfli V Citrmevlii ui valffv hfiL'tstM.hu- 

um Dctfafmi-nt fl/ 

CHAPTER Aiitarvlica. 

Vmitd Mai^’x Prtf^fy phmo^rnph. 

CHAPTER 11^ Alici^krtty rt>reiit 

Farm S^fvwe, 

CHAPTER 1 a . Lur^j Cturfi-nt. Xj^j'wy Ciivffjm 

chapter Ui Fiairttm Vtun T^ftifiaa eifti/ PuHicUjf 
C^omtai 


CHAPTER CHmhmg Annppiifnit French Em- 

hajfMv Ittfi>rttfeition £^fvf^EC?Ft. 

CHAPTER 13. 5ofl gufh on Cfipe Cad. Miissachn- 
jjtitj Department of CamrrtMTre. 

CHAPTER iAh Rftf.Lt &ff the rmst^ Veep^^n 

CHAPTER t?. irri^tmji an USu Ba- 

remi af mctitmanan. 

CHAPTER (• - PiiFnitlve phvi^hg. Standard OU Co-. 

CHAPtiR l«. Mining copper. The Anaermthi 
Ceimpfiirv. 

CHAPTER ao. Firhiag ih Brhhh Weir tndies. Bni- 
ijth tiflifrmutian Sfirker. 

CHAPTER ar. Sleet mitL VS. Stett Carp, 

CJiAPTEi 32. Freii*ht yard StamhM OU Cff. 
jerkily y 

Chapter fUHreman repufnnx nek Alhtrt 

SipgeL 

CttAPTEfl 14,. H^iJtlOn and emirauit. Majsackttteltt 
De^mnmeof^ of Cammeur, 

CHAPTER 13, llnlifditradi^imirr^- United 
Sailonr. 

CHAPTEl aA. Aertiif phoUfgfnph, Fan Ammean 
^^orid Alrv\-ayj. 


Atsw^. 327, m 
Abiidais, liiin. 2^3 
AbtnJeeii, lAfa^hlnglOn. 

Abywirtia (Eibicvpio), ^OZ- 

503 

Acifcciu, |0® 

Addii AbabJi. Aby^inlJi. 503 

Aii^miliu. 03^ 5|0 
Adca. 29Z,29ft,^24 
Adircm^liuiW Muujiuin^ 40^, 45]^ 

504 505 

Adrfmiw: Se*. 223. 2ft fc, 

JS^. 4S5, 497, 49B 
Ad^ecikpn. 4^9 
Acgran SciL 498 

AfgfincrutiiP. .Z4?p Zti]« 2A2. 484, 
499 

Arrkj, 212, 2ft$H ^4. 422. 48v, 
48«. 494, 502-304 
ildiirelIs. 93, 333-334 
dimatc, 37, ^2, ^9. 9!#-105, t tC.- 
Sn. 131.383 

t’UrrtfflU offfibptr. 382 2(W 
OiaoicmcH. 36Z 
diwascj, I02-J03 
Bui, 105* 108. J27. 230, 111, 
453.502 
fcatum, 502 
Eold, 354 
inniH 34ft 

iirig^ation m, 391-392 
fliiri forcd. IOIl ISS 
iMka,m 


Africa, mipctvj*, 352t 554, 356* 
367, 4J4. 504 
Nfliih.4J4. 502 
pDpyhilion,453 
power in, 310 

104. [85. 449 
rnllwayv, 434, 503 
nfl vkOey^, 502 
Hvcix 378 

SoLiUi, 352, 365, 43 L 421. 431, 
#34* 502-503 
Sudan. 108-109, 183,449 
inmffKTri^iiun. 42b, 429p 436* 
503 

Ijiopic^l 126^127 

vfrfcanpcs. 130. 231 
ft-mtcr power* 379, .W 
West. 332,354. 453 
World reiituipv 503 
L ake. 241 

Af^iadatitiD. 111. 121^ 237-239 
Agricuhuie, 136-2 37^ 269. 172, 
3IO-3M,31K342.442 
drveruflEd, 325*127 
extemiwH 326 

FaciAfit a/fectuij^ 323-324, 339- 
341 

l^vertuncnt u/il lo^ 34^-342 
bufUii& ailapLution w* 3-24 325 
inscci pcia. 340-341 
inlcD^frc. 324. IIE£^327 
limioU, *5^-159.331-315 


Ai^ricul I lire, AlodiEcrtjnran* 13[l- 

134 

piiltKnrrr in. 32 ^ 

plnnl^lkin* 105-107, |4|;-i44, 
317-329,459 

populalion dcirtuEy TclaECdlo, 324 
£pficiabr;alj<m m, 325^327 
»JiaiT% cvi life. n9-m 
*iibj^enci, 296, 325-326. 442- 
443 

free c[op»^ 313-330 
iroptcjil, 

type* m Unitiid Sintesv 336-339 
Alia^^r. 127 
Air mns^, 65 
cheracteriillc^. 63-64 
of NtwOi AcftCrica, 64 
MHircc 63 

iyp«, 63 

Airtriill. 170, PJ. 201* 205-206. 
406. 409, 41S, 419. 44K5, 
491 

Airlintfi, 434—*36 
A|(3. ArtirniA^ 126, 349 
Akriwi* 0^t^p. 187, 404, 41)6^07. 
410,469 

AiAbamiuTI^. I9K342 
irtm arr». 34S 
Mfilrt. llfr 
w ater pdWcT- 379 
Aliibjimq MilU, Cihfctmia, 256 
Alaska. 12-15, 50. 245, 424^ 461* 
506 


320 


tSSIMTIALS Of OEOOJtAAHY 


nit tniTicL 4? 6 
boundaryH 401 , 4 m 4 &L 4^3 
dimiiie/79, «6, 

STO, 17S, JtMu505 
coaa- 29MP4.,^06 
Bikinios. 173 
farming 2 ^, 170,291 
Oshlng^ 445 
S97 

^Btckrsw 22B, 23g. 26& 

Gull of. 506 
Itidjanji. 176 

mmcnlb, 146, 154,366 
itdeji, 3*5 

v<jlcanci«-2J0. 332 
Alaska 43^^ 

Altuku PcaimulDi, 506 
Alaiku Kjn^tr, 506 
Albania, 362 

Albany. New York. 383* 409, 460 
AlkiircKis. 302 
Albert. Luke. 503 

Alberts. CanjMlii, 36, i3X 364-365 
Albiiijucrquc. New A4cibi:o. 36b, 
467 

Akairar 1^land« QdH'o^i^. 301 
A leu I inn Ulandv, ID. 30. 66, 224^ 
423.306 
climate. 67 

occEuiit clwp^ 313* 379 
vukiooo. 320.2 n 
Alculiitn kw. 43—13 
Alcxauilria. Ejeypi- 459,502 
Atfalfu* 137-138. U7* II* 3K 
5110, 30H 

AIpcfta. 122. IS 5. 14». 435, 501- 
503 

Alpcrs^ ASgerlu. 502 
Alice Spring. Aw^tralin. 87^ 4I4 
Alkali, m. 310, 395 
Alkmaar, 149 

AlJcgheny Plateau, 34, 356, ^D.5 
Alkglwny Miver unU Vsilley, 471 
Alluvial i:cma, 230 
Alp, 359,271 
Alpftc*. 93-93.115 
Alfi^ Miiunialiii. 136. I'^S. 259- 
2611 364-265. 271, 2T5, 346. 
495,497 

dittialc itew*. 271 
Jiilrvip^ 272^27]l,498 
pa®^ 360-361*439, 498 
ti anstiumaticc. 372-374 
waieT pQ^tt. J^O 
Al&acc. 481, 4S5 
AILlI Mountairut. 495. 499 


Aiiimctef. 43 
Alliiudc. 504 
Allyn Tugb,499 

Abiminum, 346 h 153; 169,4<lJ, 411, 
486 

Arruizon River and Vji.E1cv, J05^ 
135,383,507-509 
buwn, 81, 111, 443, 449, 485 

103 

Amh ttpti'i^ 298 

Afli^iittdaiti* Nclberliinds. 340. IS 5, 
407^473 

Amur River «nd Valley^ 500 
ATuecmdi, 402 401 

Anatuna. 499 

Afide^ MqjiniafitJS^ 92, 116-117, 
137, im J5l, 199. 212, 
348, 224, 237, 163-^361, 

I7J, 444, 507 
cliniate 270 
AndiHTii.l, 264. 481^ 484 
AnemtmickTH 75 
Aniwbj, 414 

Animals. 91-96, 103-103 
desen, 119-120 
di£tTibuiisn,93 
0t eqiiatodul (wfrtlv 101 
fztrm. 144 

f omi damBg)e by. 202-303 
of rtiidlBlitudc Meppi;:^^ 155 
kHvanna, iOH 
uta, 170 
of liopics. 103 
timdra, 173-175 
AjiWj:^. 501 

Anmipolk Vdlley, N[v^il .^coiEn. 161 
Antureik Circle. 24, 26 
Am.arcEtc <>;a3kn« 379 
Antarttk-an 96, 1 U. m, 313, 449, 
489,511-512 
ciimale. 169 
ilackns. 179, 237 
volcanoeg.. 131 
w h&lfitg ikutt, n45 
Anteinpe. 119,134,155 
Aniiclitte* Hill 
Anticyclones, 59. S6,6£ 

■kmimony^ 370 
Antltrado, 59 

Aniofo^Axia CLilc, 431, 508 
Aitlwop. 3BS. 413. 413, 497 
A Pennine Motinlains. 26S: 49^ 
Appal jichiun Mountuin^: 4, 137. 
316. I<5, 357, 360, 26Sp 369, 
427. 503 

rcFTciMi, 191. 197- m 


AppjdachejLn Maiifilalajin minerulk, 

362 

SouOicm.liighlikndcis in, 363 
AppulacliUn PlaicBiiv, 193. 

246. 249^2^i>, 13b, 1|b. <03 
coaL 137^358 
people. 361-364 
pelrsjktinip 362 
Appier. 149. 16k 161,118 
Aprlcou. 114 
Aqjba. Gulf of. 494 
Aqmftr, 324 

Arabia. 62,1 tft. 121 126-131 Z92, 
129. 115, 449, 456. 486, 499. 
ifll 

people. I3CI-I3J.44V 
pctTPlcnrn, 164 
Ariih^. iia-llk lli 
Aral Sea. 499 
Aran l^landh. liJI 
Amie Circle. 34,26. T73 
Afclic Ocean. 64, 67* 379, 421, 
485, 496.5^5 
qllmjite. t79 
m 179 
sc -4 life. J76 
Arclic re|iciaff. 442. 500 
AnietmeSp 11el|piiiin unil Franeen 367 
Areu^equivbkncenf. Il 
ArcnuH Ciay^, 3110 

Arfemlna. 139. 140-144. 148. 3*4, 
394, 12^, 3SS, 419. 484. 
.^10 

boundary , 262, 48 k 4»1 
dlmale, H7, 13H-119. 147-14S, 
153 

gra/ifju^ 131 

fermi nit. 129-330.140 
man Lif iiccuring* 414 
ptimpiib. Ill* 441* 4Sip m-m 
pelrt^unt, 36^ 

rajiroads. 43(W3 L 434. 5I1B-509 
itticcp, 133 
^tcppcY. tSl, 139 
w'lietil, 339 

f5rr alsif epcCElfc pEticc niuntil^l' 
AlT^on. 14 

Affesi. Ctirie-4S1, 508 
AjKsma 141 251. 136, 379. 392, 
436,4A0, SiHt 
climate, J16 
irrijpdnn. 191. l«>,t, 397 
mining. 126.. 349 
Arkimgelsk, L-169 
Arkunua^. 192. 195. 329, 117, J53* 
176. 392. 457- 505 
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Arkanim%, agncnllUrt, 32t^i 329, 
33T 

petrokuDY, 362 

RiveF awI 26 k 

^57 

^roa^|4ni>k 16 k 336 

Arrcti^roci; Dum. 397 
Ami^TOcrt. J'ri4*3|l 
Aruba, TT7.404 
A!ib«li>i, 367. 370p 505 
AMsrufiOn hknd. 30k 50^ 

A^. 191-192 

volcanic. 2J 3-21 231. 29^1, IflS. 

34^ 

Aihtabulii^ Ohm, 347 
Asm. 212, 2Jti. 266, 32?, 

4^n.489. 494^95. 499-502 
^nikTiuJi, 93,175 

clifniils, 37. 61. n?V-ll2. 153, 
499 

dcwrts, 11^-117, t24. ns, 153, 
24 k 499 

fctiJiire^ 499 
fOTtiii. I9S-199 

humid coTiiincnU]l 163- 

164>499 

im^Lit^a. 39 k ^00 
manufaLrtm'ef. 4] 3^ 14 
wmcruJi, 356* 500 
firaaBoom, 61+109-112 
mquntainv, 499 
n mmiik . J35> 

261 

pimiirau's. 249^499 
popiilmiohi 452 
piwcr wurcci^ ?S0 
fallwiiys. 433, 501 
r«soiircc$f 5|,K1 
n«, VM> 

f ivcfit, 239-240,49¥L_50fl 
rtig^ 133-140 
mH. 3 TO 

flcppG. 13a, 15^, 450 
|raili^,4|1il 
Uunsportudon^ ^00 
Imidfi), 175,499 
lyphwns, 72 
waller pnvwi 579-^ao. 

A^iA Minor hrr Tujltcj ) 

A^pcix 193. 195 
AHJliall.361 370 
A’^vcmhly imcK 401, ^06 
.•WoriH. Oi'ejiofl, 402 
A^lrjjLhtUlH I3S. 240 
AI wan Dana 124.191.392 
Aiaciirnii Dcacdi 116.5(|7 


Atbstm Him ami VaJIcy^ 391 
Athftbaika River amt B^in, 365 
Athciii. Greece, 459,467^ 49K 
AUsLiita, Geefi^a^ 4 | I 
Atlupiic Giy, New J^erscy, 291* 

467 

AilMOk C^asJi RlalUfe 195^ 243, 
504-505 

Adanlixr Ocean^ 212- 496 
climate, b4, 116 

eurrenls, 2H0-2a4 
feamro,, 213, 279 
Gulf Sireitm, 2^3-m 
trade routes. 421^23 
AlkiS: MotiMiiirLii, 4135, 50Z 
Alk3», 19 

Atimnpbcre, 12-5k 211 
clcudk. 4^^ 9 
con^Oituents. 34 
citOent. 12 
Javcri,M-15 
phcBumeim. 15-16 
water In. 43. 46-47 
wciglii and pressure, 40-^42 
AtoNit, 293. 300. 303 
AfUebera, Ma.v5ai:hsi5cUs, 407 
AuguK^H 241 

AugtKlii. htainCn 194 
Auk. VJ, 1112 
Auroras, 36 

AiwrrflUfl. 151, 212, 242. 294, 301, 
303, 150, m\ 4Jk 422-423. 
45a4B6.5i(]-5JI 
spiel]liurc, l42i 3^, J36»119 
luifmaK, 91k 111 b-10- 
MlnJou wjiler, 12J, 224 
dlmiUtf, 105, il6. in* 13J, 139^ 
147. 151,510 

cfKin, rwTihcrn. 2V4, 5lO 

de^ertv 119*510 

fmeMA> t99 

Fuiurc. 51 [ 

inter116, m 

Irrifation^ 191 

livrttock. Ill-3 M. 441 

imrlffe J.11 

maniifoctitresf. 4 14 

min^rak 1^6, m 334. 

.I5l^*3?9, 56-k 570.414^^^1 

population, 449, 453,5lU 
riSIwaya, 410-43], 434. sjo 
irmle. 511 

trirrtvpurlJiiimi, 429, 4^6.5 tO 
wheat* 329 

Amtrii, 199, ^6k 141 ?64, 379. 
IKO. 4ak4&5. 4B9. 497 


Autainobilei. 4D7, 410, 4t9. 429- 
430 

pans for, 404 
Avoc:kdOi, intiH 111 
AmiUkTripQli^ IIH 
Atarti. 10^111*424 
Arwe* Mgl 43 


Balvel-MunJeb* Slrsil of, 2?0 
"HiujL vwymp Itne,^ 217 
Bacteria, botl 30a. 314 
Baden* Germ^YOV, 176 
Baghdad. 127.501 
Bahuma^ JOO 
4a6wk>(xl, 199 

‘Bh^xIa iSao Salvador y* Brso^l. 309 
Hiitim bhinea. Ar^j^cntina, 50S 
Ba.hmn. 164, .^lU 
RaikMJJjskc, 1>t6 

Bakci^Rerd* CjiEih^naia. 161. 445 
Haku^U S,S,R.- 364 
Baleanc kland^, 101 
RalLiiil MouritjirH*497—I9M 
Biilkaji itatei, k*5^lS4 2^3, 129, 
^97-;yS 
ioresfs, 199 
T]utwii^-S,.433 

Baltic Sea, 24k I6k 294. 4|».421, 
4SS, 480,495,498 
forests. 199 

vlale^ bcirdeiio£. 294, >11^ 
Biiiiiniofe* MiwvluihJ. 243* 34?. 

in, nk -102, 4154, m. 411 
Bjimhoo. 119 

Bananas. 9T* 104, llifi, 1*1. 327- 
328. Ill 34 k 4rA. 42-S 4t7, 
5l)ft_5n7 

Bi!iiiiJ^rTniL.^m liid^OeviEi, JOl 

Bnnlf# CdnudUf 274 
Bangkok, Siam^ 501 
BAngor, Maine* 1^4* 4o2 
BueboidX'H, 391 
Barbary Coasi. 295 
Baredon^t, 4| k 452. 49? 

i II? 

Hwrley, (6k 130 
Barn types 316, 456 
Baro^mpli, 75 
EkifoTiiecers, 40. 42 
snefoid. 42 

tiarnin^uFIka. GolambiiL 240, 508 

Biirvles. 369 

Uiise level, 219 

RaseHnfs. i5 

iLiiql4et*26l 

Biura, Lfoq* 240 
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19^ 

B^iiavia lJakartii}»47S. SOI 
Bjitholiiha, 232,2S6 
EtutDD kougtf. 411 

Blirllc Creek. MidligiW*. 4U7 t 46B 
BaUJUW. 352,37D, 404. S09-S BO 
Bavuiin. 489. 49? 

Bnv Cityp Michupin. 194, 463 
2211. 289. 291-291 
Bcao^ 330 
Bear, pol nr. 177 
Elcalifoit scale* 56 
B-eaumcioi. 562, 445 
BciJfoTiJ, IntllrJia. 56^ 

Beiiaiims* 122 
Bee, Isoiiey, 34| 

Beceli. 191 
Beetle. iHpaJicae, 341 
weMcm pflie. 200-201 
Bdkii. MoxaiTibiq^EC. 503 
Bel lam, Northern ln:laiiiJ« 412 
\mm, Ffaiw.498 
BelfOnp Congo fj:ee Coa|o Bjver 
jiml Et^i’UnV 

Belgium, H8, 35B, 185, 41 L 43 
447. 451. 482-183. 48.' 
crtliev. 412, 45? 
fiijtnl|i{l*323. 526 
Bel^tniSc* 8. 81,498 
BeltinghijjfLi W**hifigloiX 14. 196^ 
297 

Benurcs. linli*, 466^ 501 
Bend.Oregon, |j| 

Hengal. BftV 11? 
kkngiu:!i» Cuntnl, 79» 182-283 
Ht-nguriu 434 

Bcrecn NorWiiy-. 297.445, 49h 
Bering Seat 
Bcrtng Slrtiit.^? 

Hedift- 413, 433. 459. 464* 475, 
497 

OermiKlil. |liO-jOl. 50.3* 467 

Bhutan, 264 

Biarritf. fVanM. 29|, 467 
Bijfllorti Mounlaiiis. 17 
il|l/iijrzni. 102 
Binghfliirf. illih, 27J, W 
BinghnnOoha Se^ York. 409 
Bitch. 170. 191 
fllrda*93,301 3147 
Birtningliain. -SLahairiA. K S41i-347, 
411.444,468 

Btrrnineliam. rncl^fid. 411; 433, 

444,497 

Biibee. Atiuhi^i. 3-iu 
Biaoiyiie H4>, FUiddJi, 468^9 
Biskra. Altertn. 489 


Bison, 155, 157 
BiLierrdDi Moymams. 26D 
''BlaekBcICJll 
^Elaei Counlry i** 444 
Bluck ForcsL >63, 270. 383 
BfiCk FlilK 193. 255 
Black Sc«* 383. 485. 495-499 

BlKL^khnm, EngEnnf}. 4J3 
Blackiione Valley, ConnectkuLr 
408 

Bine Moiinrams^ Oregon, 274* 316 
Bine Nile Rkxf und Viilky, 193 
UlLiap-dHA. 243,340.427 
Boats Uhippmg)^ 424-^27 
Bceni.333, 45 f 
Bago&kf vekano^ 299 
BogyijL C-oltfrnhiaE 165^ 507 
BoheiiiiiL 489*^^97 
BoheiuiDn Foreit, 186. 489 
Boise, I daily* 397 

Bolirm, 6, 127. 244, 249. 266.175, 
352, 343, 507-509 
bounJur^ 48L 481 
mil ways. 434 
BntI s^ceviLUl 
Bnlton* FnidamL 412 
Bmubay* Ii3di6. 296t 414, 475. 501 
Bonnoille Dam, 178-179, 384 
Bcruii, ^45 

France. 24X 484, 497 
Boren, corn* 34| 
locuil. 200 

wouU* 2U0 
Hotncfl. 3M. 442 

Ho^lCrn, ktiu^iiehywllf, 186, 218, 
292. 29T. 184. 44>_ 450, 462 
Itoulder, M'csicm Aumrahat 5JO 
BoulOer Ditm llocrper Dam) 
^umluriei. 15^419- 484. 49 J 
buffer slutei euk 481-4B4 
cBmuiir* 90 
cukufiii. 480 
iJiOii,!ylEk-i wUb. 482 
dihpuEes liver, 483 

0^ K nrope, 494 

fi>rtifle4t484 

\ocnLm 

mal he miuicLtl. 48t!^482 
miunKpliu, 260* 48|y-t81 
oceifn. 4804111 
river. 38' 386. 48U. JHl 
fyi^i, 480^82 

ilciiJcd StetRSH^C-iUkada* 9. |4. 

481^1 

United Sutei^ Mejrieei. 4xl|, 4)t2 
Bmildock. Pcntuylvanilu, 469 
Bradrindp England, 412 


Brahntuputra River and Vuneyi 
239, 499 

Rrnwlcy, C4infcimitt. 230 
flraril, 91, 139, I42-U4. 244-245, 
24S-249. 363. 484. 486. 508- 
510 

agiicnlhltt. 328-329. 

340, 154, 365, 368, 414. 
421, 430^31,434. 44-MI46, 
45 L 480.507, 5(39 
Campos^. T08* 3118-509 
dianifmd^. 36* 
farcflA. 199 
ifon, 348 

lavn de|!Oi^ii^ 231 
relief, land, 307 
rubber, 106-107 
voil, 112 

Brazil Curfcnt. 284 

Bl-cHdlruit, 331 

HmnerL 296. 497 

BhemcibAven, 296 

BfEmerton. Washington* 291* 466 

BrcnrEcr Pms, 261-262,489 

0feDJ[n!i.4l3 

BreM, 19? 

Bridgeport, Coniiectictu, 406 
Brighton. Fngkrtd^ 467 
Briifbnnep Auptralufl* 510 
Bristeil, EngItmJ. 295.497 
Brrtish Colurnhm, 332, 364, 444, 
43L 4S3. 4S5. 506 
Brniyh ContmiSnwealth, SOU ^03 
flritith Guiarm, 340. 352. 50tt 
lugbbna^ 5<s7, y09 
Briikh mPK 79, 148, 262. 336, 379; 
447* 4S(. 

iiVe nlifp Urciil Britani) 

Bflllauy, 297 

Brocklutt, Maxell iiiellt, 4tJf9 
Broken Hill. New South WuleAi S i j 
Bmoktyn, New York, 375 
Brooks Range. J06 

iruncL 164 

HriKSiKp 412 

BntbiiesS*4|3*497 

UtWTio- Ai^ R. 294, 326, 414. 

4^4_ 446, 453, 475 30«-S()9 

BiiJfnlo, New York. 8. 347j 378, 
383. H5, 402, 401, 4U9-4tO. 
4?3.459 

Ryntf vlalci, 483-^84 
Bulgaria. 483, 485, 497^98 
Htdk, hreliking oil. 464 
BuriTUT- UR no, 329, 367. 428, 
480, 484 499, -^Ol 
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Rumq ftOlul. 4^ 

Rw, muomobilc, ^30 
Hiirthmcn.449 

Bunc. Momiiiia, IS, 17^, S49. 552, 
57U,431h463 


Cable^ cx^jinic. 456 
CiioHj. lOft, 304, 5:S. 341. 4|#(, 
m. ?07*3|n 

Cucll, KO, 119^J2D. 114 t84 

Cairo, l^gvpl. 119. 124. 240. 475, 
5Q2 

Cdfo. lltinDiji, 37$. i$L 457, 473, 
505 

Cajon Paw. CaSSfornia. 35. 5li 
Cala», 29J 
CiU^Etc, 545 

C^lcuilit. «- 2a. Ul4-n0. 240, 414, 
467, 473, 500-301 
C&Ecnicci. California* 482 
Cal«arv. 363 

C4iklii. 

Cjilifmnb. 131. 273. 279, 31ft, 154, 
164. 36B. 370. 406. 450-451 
agricnlinrc. 113 175. T42_ i25- 
32ft. 329*126 13$ 339.45ft 
alluvial pirdinont. 222 
CcniraJ VaJky Projjc^l, 195-396 
climate. fij, 138 
Death ViUlry. 1 14, 1 18 
Jeun, W 9.1 IS 
wthquahei, 229. 230 
noDd^. 387 

fcnrcvts. 188. 194, 19ft 
|qld.354, 370 

c«al Viilky. 39$. 242. 4^. 504, 
306 

GuifaC 138,191, 5tte 
irrigation. 127* 392 

mannr^turnv. 406 
minerals. 354. 367- 36® 
ocenpanvx 136-117 
petrakiirn. 161-364 
pupuJtninn. 447 
redw4K>d£. 187. 194 
ficnltflncrni. 37U, 4lt^467 
trails, 42^ 

^ejEctatiiinr 91, 114, m, l&i 
vok&nfi: 231-252. 25ft 

y&alcf [jower. 198, 575-376^ 379, 
397. 395-J96 
Vrticcniie Falls, 259 

iihfy s|K^nic place names) 
ColOiHTiia CurrenT, 182 
CullBO. Peru. 296. 50S 


Cnlmx ftimosphm^. 58 
djUAlunat 58. 99 
hone Ealiindci, .59-60^ 8ft, 116 
sabtropiatL ^9 
Cambodm, Jl9, 50! 

CaufibiT^^e. Eufilitnd, 385* 466 
CamcL 93. 119^131. 158, E7«. 426 
Cameroon MoiiniEiirT, 502 
Camp^ia. 243 
CaiiTphw. 144 

I OB, 503 

Canada, 9,26, 63-64^ 91, 171,242- 
245. 246, 194. 338. 376. 385, 
4iS, 413, 426. 42it^29* 442* 
447. 456. 483. 48?, 504^5E>5 
diT r0irlC¥. 436 

hoimdancs. % 14. 48M83, 485 
dimnif, in north. 83* 88. 147* 
167^16% 173, 178. 139 
ftircilis. 199*444 
glocinlicrri* ,505 

mincnik. 348^350- 351,334.15ft, 
363-36,^ 

mounlalii^. 256, 505 
populution, 171,451 
rail wuyu, 4Jfl-431.4J3 

Lawrence Senway, 382-184- 
385 

water power. 379 
wheat* 329 

i;5re spectrre pmvfncei) 
Canitifmn Shield. 5 04^5 05 
CBiuil».3a3-J85,396. 507 
C^unariei Currenl. 2S2 
Canberra. Au^fpiilLa, 4ft7 
Cftnetr. Tropk cd. 24. 26. ?9, 94 
419, 420, 426. 442 
CunEORp China. 240. fOl 
Cfimon. Ohio, 409 
Canltnt litand. 3U1 h 4 J4* 416 
Canyini;^* submarine, 279 
Cape Cod. Z89. 292. 184. f05 
CapetftWfi^ Union of South Afrka, 
131,1^12-503 
CAplUwJry watef.223/109 
Capjiiikl. nml of. 406 
CapricorDi Tropic ofr 24, 26.7?, 94 
Carabao f wattr buffalo )■ t05. 144 
CbracM, Venej!UeU.47!>.^7 
Cor bon diuxldr. 34. 307 
Carboronduin, 369 
Caribbeofl Sea. 284* 33 f. 485* 507- 
508 

peoplei.4i5 
region^ 363 
Cjirihqii.ft, 174-175 
CuHfrhflii CaVcTn«„ 225 


Carnegie, PennsylvaniM, 469 
Carpaihian Mountains, 4S9, 495. 
497 

C-artugeiia. Coltnnhia. 24U 
OiJthflge* 470 
CojsahluiKra.^ Morocco. 502 
Ciicojile Riifiae, 88, 119^ flO. 149, 
265* 31,1. 4faU. 504. 

m 

fnTHti. |93, 40^ 
YolcanDCS.231-232. 256 
Catptr I Wyoming, 445 
Ciiapinn Sea. 159. ?83, 38ft 449* 
451* m. 491. 499-500 

CflMavti, HM 
Cassikwary^ 302 
Cut^kill 6itiuiiiains. 17^ 

Canle, i44, 332-334. 33$. 140.416, 
487 

Cuuca^u ^loyntainj. 494-493 
Cavenjs. 125*377.456 
Cnwnpote, toJoi* SOI 
Cedar, 148, 167. 191, 191 
CdHo Fwli!!. Wia-diiogtdn-Orrgnfi, 
177 

Ccmcnl, 36ft, 3bB, 1$3. 402* 405 
Cenlntl 2 a% 294, .140. 

431, 453-152-506 507 
plunlaiion^ 445 
Ccnirril huiEniis3 d»iT:k;1.47l 
Ccnlmi Vullej ProjeeL Califorriia. 
395-397 ' 

CeramiK. 166.407. 410. 413 
Cem> dc P^yco. Peni* a 
Ci^yUm. 102 lOft 107* flO, N2. 
m, 328* MO. 3ft7. J99. 501 
13J 

Chiunplimt, Lake* 4,483 
Cliannel l.standK, 103 
Chapurralf IJ3 
CKatcOiij. 3J8 

Cbarteton. Soiilh Carolina. 230 
riiarfe^iDii. VVcsl Virginia, 40? 
Chattahoochee National Forcsu 
203 

ChatfCkiToogn. Fcmic^TC?. 411 
Cherbaurt FrancCp 193, 29ft 
CbcfiinoyM*. I Oft 
Chernazem.lU 
ChcTti«. 315. 338 
Chetapeatf Ray, 291,298,40® 
Cheitouh J31,b5 
blight on. 202 

Chicago. rO, 135. 187. 194^191, 
.161* 43L 459. 464. 473, 475 
iminikfacftjTVr. 402* 40 410* 469 
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Chic^^. 431 

vta.UT pcohltm, 376 
Chrcneo Rivcrp 37$ 

Chief Jevveph Oiiiic, 
chiit. 5, fi, 167. m. m, S&l. 
475, 4J4, 

KwiTidarj«. 267.481,4^3 
chmaie* Itfi-Vl7, *24, 126^ 
IJL 147. 153 
€WL2^\.5tn 
JcscTti, 
forbore. 1^4 

mmiFig. 341S- 349: ?54* 359, 366 
popuifkUun. 44^, 453 
fcl«ffc»Hiirw. '«Ci7„5lMt 
rcstHUw, 5D3. 5ll> 
southern scaion. H7, t4H, 153- 
1^3. 199,191^294^4.^0.4 58 
vr^elutiou. 113^ 

iSi^r ^ptfcilic plucc ruuu«> 
China. 139 136, 249. m. 271, 
llSp 374, 3T7, 180. 391. 426. 
426, 456. 46ft* 499. 5141 
4trfcuiiunr, 14U1A4. 16S 3l4, 
316. 119-3J3. 443, 4m 
capUnfs. !40p 457, 467. 501 
cdimalc., 14? 

1^6. 354 

^uithqiiiiin. 218 

furc^tJ. 199 
Grcjj WalS.4»0. 464 
livt^soek, J33, 335 
127 

munurkiizliires. 4y3, 413-414 
mincruti^. 146* 356 
mon«N>T^. MO 
popululion. 446-447, 50J 
UiuiAporliaJkjn, 427. 4^3 434.501 
iScr lifsio H^KCifiC picice numotil 
Chi Fin. New McAtcO. 349 
Chimvlip .^7 
rhJih<ilmTr*U. ^2? 

Chiu, ti-S^ a.. 501 

€:hiXo\uiiL UJ6.11T-32S, 48? 
Chri^Ocmirch, Ntw /^utand. 2?1 
Chrome und thrymite, 34b. 3 5 Ip 
|7n,4ttiS^87 

OiMfi^krn){. Chlita^ 47<. 4S6 
Chiu^uKiifTiuu, Chile. IZt 
Ciiuhuim, i 06,304 
Cindnni^tl. Olu'ft 402. 4111, 

417, 464^61 

Cinile of ilfuttitnntitm, 15-16 
<ririttin.^|iM:uh 15s "159 
on to, 45*9^78 

biisiiie^i dl^lrkt^. 4*? I 


CIliev Capitol, 466 
commifrlnJ. 471 
di3ceuiralizuiH>n, 473 
ji4 edLipiiionai ccuim, 466 
facimiifreclfiiai 469-470 
rtmelioiuLl duTi^s. 47 i 
rimctioiFDl zones. 47) 
growili, 469^-470 
hJutcrlutlO^. 473—475 
[ndiutrinL, 405,46fi-469 
loeilu^n. 459 
mijuuryr 46h 

miiEfitm-pcipnlctiJiim, 474^73 
r^iO ceniEt^. 431,465 
reercotian. 467 
religious ceuten. 466 
rc^idcutiul ureu^. 471 
Ptountcc. 46f 
fiilei. 459 

Mjjhurban. lOiics, 472 
^lVln^460 

waiter sopph. 374-376 
aiKun^ 472 

Citriii IMH. 47, l?|, 114. |37, 
t39-U0. E43M44. 222. 165. 
336-337. 511 

Civiliratrou fd tiled to s^il. 136 
Cloy pmduLt». 145-346. 366. 36» 
Clayimi. Ntrw' Mekteo, 159 
CteveLmd, Ohio. IS. VR7. 147, 
3S5. 407. 409. 41L 47 L 473 
Oiffs. wave-cui.228 
Qifiute, 3+ 7, T4-9h, 324, 4 lK 504 
chjioge?. S3.45,15? 
eltttnfltfiillEtfii* I5-K7, »9. 93^96, 
514^515 

conEinc-iTUi inmor, 93. 153-159 
c/cEt^s. It 3-134 

de«rt, 94. tj4-nr 

hofluit rdiiflordiip io^ 

[20-E2T 

huFutd suhiroptctUi 94, 159-144 
imf^TTlxince, 81 
mjirine inAuert^ on.M 
inzirint 95, M. 495 

SlediTerr^ucE^n. 94, 131-E37, 
491^99. 302 

niiaJiiEitULlc,94 95, i47-f 64 
monr^u 1 n9n 12. 329.494 
inoimtatu, 96. 259-260. 164-166 
polnr^96, 178-180 
rt:|;inos. 7MM, 93-96 
kuvsmiu, |U?"(09 
toil 307 

*til7pul.;Lr enanliueutd^ 167^ 

181 


Clmiiile. iropk-ai. 91-94. E26. ElO^ 

U4 

tunilni, 96, I7M7S 
vegemiiott aiuI. 9L 93-96, 
119-1213 

Wet eqyHtoriiiL 93. V9-107 
winds and. 87-4V 

Clciihin^ ttiduitry* 404 » 406—^U7, 
4E2.4I9 
Clpudj. 48-19 
cirrus. 49. 51.68 

tnuuijjLJs. 48i 50, 68 
fiiruhu^miitn. 49, 66 
IhifuJcrTtorm, 69-70 
Cloves, 317-ilB 

Coadieha VMlcv. CaUformei. m 
CcqIp 268,. 345, '354-359, 403-41H. 
412^14. 424, 444, 486. SO0, 
511^511 
types: 356 

in Unjlctl SifliK, 347, 157-3SK* 

406 

use*. 357^358 

CoASl pla irm. 235- 243 
Cosi^nI rjiu^^ 506 
Coasts 28B-195 
emersfini. 2^29] 
lOOQLbf] Citl. 404 
piruEi!. 295 

kubincr^cni:, 291^292 

impigul, 105 

wave efinion on^ 2KW-290 
Cflhulf 346. 353. .^CM 
Cocoa. 32 B 

CfflToiml. Iilfl. 302, 327-326, 418 
Coffue,4?, KM. 304, 327-329 341. 
404. 418, 487. m 50M07. 
509-510 

Cole. 146,144, 35fi 
CdUudsi^ »ll. 309 
Cdognfi. Gitrmu/i>4 -*13* 831. 470, 
497 

Co^mhia. t I7i 245, 249, 266, 352: 
154. 361. 45 L 483, m 
5G^.5|U 

Coiomho. CcvlOTi. 503 
Colornilo. 361 165, 377. 392. 431. 
506 

irripaEimi. 192.195 
mining 150.152,171 
icmrisTn. 37n 

Colormlo Hiateuu, 65, 12.^, 137. 
2E1. 249-151. 154, 17|, m, 
5flfv 

CoSorado t^svtr ond Valley. 125* 
239, }*ib, 481 
dellii. 240 
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Colombo River ajkI Vfilky, irn- 
galiEvn, 39U 395 
Water poH'tr, 375* 3T9, 395 
Colfiraic? Springs, 374. 41^7 
CthluiTibi^. South CaioEinu. 243 
Columbia GEucior# 3^*0 
CDlumbfa Rtvcf ofid J5l>- 

ISi. J 55. 237. 397. li^- 

514. 33«, 377, 5«5, JflS, -183. 
iUb 

fishing. 447 
flooiiv 2M 
irhialmn J’rnm, 394 
luvp iJcpOiiilii- 231 
locb]^ :tt Bonncvilkv 57b 
Columbiu, Otiro. 41(?, 

Comruefoe Trade I 
C(m[mi]iiiCAtkUI;ii, 417, 416—^37 
Cominienily ^ervicts. 45b 
Concord New Hampshire, 4Wt 
C cmijcnii^tiofl^ 34^ 47 
Comllictkitt. 3b 
Cuik^ii1>uvM22 D 
dfideT.Zll.25f* 
yolcuuicr. UHl 
Conc^lk;i^ tt'AgOfi. 257 
C'flngEomcrntc, 2 M 
Congo Rtver unJ 4, S3. 9L 

U13-1W5, IJ2. J3I, 34V, 352. 
354, 3b7, 1S5. 434. 442 44V. 
502-503 

Conrfm. 139, MS, I6!, 167, 171. 
190 

world resDiimes^ lVft4 W 
ConneuiiL Ohio, 347 
Connecticut River :Lnd Valley. 142- 
143, 325. 336, 40T, 409 
Coiwervation, 5 
fith, 29S 

fmesiH 200^20®. 371 
niuJ bseci life. 200-2U1 
mlncraK. 164-170 
wiEs. 272.315-320 
wMler. 274. 377 
CcmMJinl^. ftomunlii. 497 
Con^lfUs.'tion mntcridJk 365-3^7 
ContmentiiJ shell, 211, 279, 29? 
CcmiincmsH 494—(95 
Contour lines 17-1>^ 

CiHiira Co^ta C^fiiiL 396 
Convcclion, 3^^^37^ 47, 5S. h% 81 
CooV; Initr. Aliwku, 2145 
Coolgardie, 370. $\0 

CiMS Bay, Oregon 196. 293 402 
Copper, 145-34 6^ 349-352* 56S. 

4IJ1. 4113^04, 4S6, 501.50b 
Copru. 106. Inib424 


Conils. 3(10 

Coriiillmi*2l2.254 

Cone arta> 0tc<ttrlinnd^fe 4 tU- 4 b 64 

m 

Cork. 90. 131,136 
Cormomnl, 302 

Ciarn frtialEtk 141, Ml. 130. 337, 
487 

Kafbi fsor^unik E87 330. 339_ 
500 

Corn Hdt. 313. lift, 33U 537. 443 
Cam CTib^. 456 

Com^iill i^nglafid. 262, 352, 439 
COfouiEmdcLCoa^l. 81*243 
Comedy 48 tp 483 

Cuticm, 139. 142, 127. 337, 487. 
5(tO-502 
holiwttcvil 341 
CoCiDn Belf. 337, 505 
Culhin nriOs. 46.408.41 \ 
CctlunwiXHl. 185. 192 
Ci^vin^on. Kentucky, 381. 460 
Ce»wbciii% 333 
Ctflier Luke, Oregon. 2J2 
Cmtcr> of the Mcnm^ lUtihOk 232 
Crete. 115 

CievHaae&. ^27, 558 

Cripple Creek. Colorudo. 8 
Crops. divcTMfkul ion. 327 
mtatbn. 314. 327 

firipk3lf-3l9 

tree, 135-336 
712 

rTOTi^-bcddiniji 2 20 
CmEun Rcwrvtiir. Netfc Y«tk. 117^ 
Cuba, 106, m, ?tja. 340, 445 
Co«slM. 243 
CuiabJi. Brazitp TS^ 

CutOtmirm, corsTfutr. 319 
CumberhmJ Gap. 427.489 
Cumberbuhl l^lcuii, 256. 5<15 
Cumberbnd Rtuid, 427 
Curai^ao.ll?* 404 
Ciirrniifji, 134 
Curttnix. DcearL 280-284 
Cuxnnvcn. German) * 2W» 

Cvete of feroHion. 21 lt-22Q* 257 
Cyelooes irre Ijywsi Srctmsi 
C'Vpresfi. 92. 185*192 
Crecbmiovakii] 275.531*348.354. 
358. 41*. 41 Ji 451. 4SK 4&3 


Duirefi, 5tll 

Onimn^. 144. 161. 186. 268; 272- 
275. 353-334, 336 


OalLiii. French Weii Afrka* 296, 
503 

Dallas Texat^ 4| 1 
Dalles Ibe. Oregon. 459 
PaHes Dam. 377 
PalniaOa.dSL 4HJ 
l>arniueui, SsTin. .5lll 
Danhury. Connecticiii. 40? 

Datmbe Rker, Valiev- aiut B^uin. 
239. 261. m, 385. 485* 489. 
4V7-tV8 
Danzig^ 497 
DardimeOes 497 
Darjeclwig. India, 467 
Darwin. Charlcfl, 300 
I>ale3, 122* 125 
Davenport, Iwii. 410 
ilau-son Creek. Ciinadn^ 428 
Duy and night, length, 25« 79 
Dainon. Ohio, 40?, 4t0, 469 
Dptd Sea. 3*8 

Dealli Viklkv. Citlifontiu. 114. 118, 
226.241 

Deauville* Fruo^, 291 
I3ecc3n. India, 231. 249, >9t* 499^ 

sm 

DeerduerB treei FureiU and 
forestry) 

Deeps, oecaiiic, 2t3. 279 
**Defmie in depth."* 486 
DiC4pa4latSqtt,2l3-2N.211 
[lelbl Imib. 466 475,501 
Deimarva PeEiinsula^ 384 
DelLMit, Z2i-222, 240-241. 291, 
3«6 

plUiUf of. 235 

Denmark. I4S. 153. 334. 426. 431 
481.483, 489.4:^6 
Jalrying. 149 

Denv-er, OiioinJo. 198, 261* 266^ 
431 

Deposinon. by ^ii^nuJurjoti. 22o 
coiisrat. 289 290 
glaeio-fltirittl.2.^9 
DdCEiaie. 289-29tS 

stceum, 22D-2H 

SJ. 89, 94, UJ-HD. m, 

44V 

stntsnd iKe, 119-220 
Alueamu, 116 
camek. 120. 124 
I (6-1 17 

dry itopieal* I ib^l *7 
iluttes, 117-118 
human life. 117.123 l26 
nTTfalkm, 122 

Knlattnrl I *6^449 
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Dcscrt^p tibyia, U S 
Lociiiionj 11^1 iT 
MuhsLVc. 85 
oaacs. 121^124 
occiipance. 120-i26 
numhaila^'. L35 
Tcitcf featuTca^ 117-118 
MiU, 123.113-31J 
i,yTfii£c4. IIT-I IS, 155 
Tlij«-*61, 1 11 
vcgcl&li^>^, 11 ^ t2tl, 22 i 
^;v«alhtc« llt“U^ 

DcaiCD, LntlLLmrhiL 407 
Des ilDiiiR, lowa+ 4fi7 
De Soto jKlai«|, 482 
rklToit. Stichignn. 404, 4^13, 
410, 43L 433. 4^9-MiO. 40. 
A4k9.4^I 

Dew foityalion^ 47 

Dew poinl. 46 

niitmoTtil Head, 420 

DitiTTiEWdi^ 362-3^8 t 370. 303, 509 

Diajhmiphiiin. 213.227-228 
eoa&taL 2W-2S1 
canhquiikc^. 228-230 
Dikes ( wr Lrvesul 
Dlk«, gcofo^ic, 232 
Difiark Alp^* 497 
DinornK, 302 
303 

trtimal. 340-341 

iftsecTs asiwiftleJ 340-341 
triTpidl^ HU-IOl 
i;Srf specific iiS9C?i*csl 
DkiiitU SwiLTiip, 246, 390 
DLiin6uiari«» 2Z2 
Di^lnbJtii^Q of papLtlJiTion, 440 
Dyicpcf HivKT anJ Valky, 385* 
413.497 
DolTn;ij!^483 
DtxJcJ. 302 
Doy* 9^426 
Jingo,511 
wilil 301 

Dopgsfl' IJiink. 297 
Doldnirm. 58 

Ekmihurp. SethefLindip 240 
Don ftivBti ViHcy, itmi flaiiiri. 185, 
4U. 4 13,444 
"'Donfiiiory toWfi." 468 
E>t3uelas fir4 148, 150, 183* t9t^ 
193, w-m 
Pou^tw. A. E- 85 
[>i>ver, of+4S9 
Oiyv<r Diim. 389 


Drniniige, deEuirJdL^ 217 
.:swiinipt 390 
irelbs.217 

DreKktfi^ Gennanf, 413. 433, 497 

Drm. glacial, 245 

Driftlcfti 246 

Units, ocean. 2SO-2S4 

Dry lannEiio, E57, 309 

Dubtii|ue, Iowa* 160 

DuddJili.3tJl 

DuckiowtL Tenntwee. 56S 
□yisburg, Germany, 413 
DuLhabori^ 430 

DuliJh, Minhifiatit* 292, 347, 464 
Dunci. 365* 368 
Duquesae. Pcnn^ylVELnim 469 
OiznilLUTtia, 152 

Durban. Union of SourK Afticap 
292.503 

Durham. Nurth Carolina. 411 
Dnsi. 34.49. 227 

Dntdi EuK todies {ler (nJonrsia) 
Dutch elm 202 

Dutch Guiann (Surinam J* 5(K-509 
Ds-ifut River und Vnlley, 185 
Dyewood. 186 
Dzungailaii Hiuin. 499 


Eanh. 21-30 

2104. 78 

ciixtimfercuccp 12 t21 
Jiiinrctcr. 22-23 
eclipiic. 24 

14 

e4iLtim)^. 24 
orbit. 22 
poles, 24 -2B 

nelation^ip to nm and moon, 
11,24 

rcvoiuklofl. ;2-24_ 36 
rotation. 23-14, 38,180 
shiipe^ll 
Kitsticev 24 
MjrfEffit. 212-234 
Ejutbiiiuikcf, 228-23D 
HanhwarmHi, 216.108 
Eiiil Indies ijmt 1ndontii[i> 

East Pakistan. 329 
E:ul St. touiSp tllinoiSp 460 
Ebony, 199 
Ecliptie, 24 

Ecufiidof. 249p 166, 3411, 363. 483, 
107-j«J8.5J0 
Edam. MV 

EdmonloUp AlberU. .^29, 363 


Egypt; tot 12T-II4, 236p IIS* 
331), 377. 403, 420, 485. 494. 
502-503 

irfiguliuja, J22, 377. m^m, 
502 

Eire, 79, «4. 268. 303* 380* 412, 
450, 481 488,496 

ElC:mfinoRc&i.427 
EJ Fcnol. 291 

El Pasft Twas, 166,431,482 

ElunJ, 109 

Elba* Neu Yi^l;, 242 

Elbe River nnJ VulJcy, 239. 385, 

497 

Elburz Mountaiii^r 499 
F.lephufit finite Dam. 397 
Elgin. Itlinoif. 407 
Ellen Wdiian, Luke. 258 
Eitn* m^m 
Eimkn, GermiLay, 497 
Emu, 93.101 
Energy, ciecti-ic, 378 
humun. 84 

nuclear, 3 54-3 53,401-404 
Enijanit 289* 324, 329. 352, 3»5, 
390. 444. 451. 484. 496. 5M 
harbors, 293. 295^297. 412. 445 
‘iiigjiway of enipi-rc,'' 422. 488 
minemLt,37il 
irARtponauen. 385. 430 
Grcal MlAxtil 
ErtgIfihCtizini]!;!!. 324 
EpEpbyiOH 103 
E^uafor, 14-25.249, 495 
Eeintnoxc^. 24 
Erj;, 117-j LS 

Eric, lokc, 6, 241 m. 291 376. 

382-385,409*459*4^75 
Erk, FcnnsylvAniAH 293; 347^ 459 
ErfceCAiiiil.6,3S3. 459 
ErtErca. 102 
Ermine. 177 

Ennlun. aptiLv, 216-117. 242, 149, 
268. 315-316 
coasiaf 189-29fl 
conirol. 318-33 9 
cycles. 218-220 ,131 
rffecb.* 255.269.116^317 
lacujrr oflectiiig, 316-3 17 
g^ttCial. 227,245-14? 
gnTomd-wmleT, 223-225 
in StcdtlerTdneun fcgioiUK 13^ 
115 

rejuvenation ot 2i9 
«wl.JH. 314-115*317 
srre!im,2l*-lli>,ai5 
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Brosioti, by way« and trutrcnia, 

isx-:Vo 

hywfiiil. 215-227,3 
Bfi Otbirgc. 275 
FjikiniO, 176-177, ^ IS 
life. tTT 

relatKmship to envtwuneni, M 
Fi«n, GcfitiJiiy. J12, 4J1, J'>7 
£AmttrU».228.:9l. 298 
Ethiopia. 391. 502-503 
Euui. SlguDi, 230 
£tid«lypim. Lit, 302 
Eugene. 1S(H IW 

&jphraies River iirtd V;Al[^^y^ Ml. 
39( 

Eurji-^iiL. 16^-164, 236i 4!Me 

494-195 

CBlifurnia, 19^, 405 
Eurnpe. M8^I49, 2l2. 227, 34 S, 
143. 24^1, 36S. 59T, 35^5 SIT, 
429,494^99 
o^icutiuTE. 329p 134 
arta, 49:1 
boundnirk^e 4SS 
cihcs> 457 
dimite< ^7« 2B4 
Ctwui, 29U1*^^ 

22S 

fortsi^ m, m-m. 207 

fimniifaclUTie^. 411 -413i 49^ 

rtiiiiendi. 175. 354. 356. m 
Tnountoinx 495, 497 
puffijci. 360-2fit, 4S9, 49li 
pktns, 245* 495-497 
pcpultittaii. 451-452, 495. 4^% 
pouter resiHircei. 159 
TjiilyLiiyM, 431 
soih3l^ 

rivers. 239-340^ 495 
ir^e, 41^^19 
imie roiito 421—433 
Wfticr pow«. 3TV-3l^Op 496 
Evavide, Tndjafftt, Jtl* 410 
Eterelt, Wa^hin^liin. 1% 

E vergliulri. 451 
Exettr^ Eoglaod. 296 


Fiir^, 465-466 
FbUlIuiuI CiirrmL 2S5 
FalkIflDdUUiOda. 30^,424 
roll line, 243^244, m. 401 
Full Rlver^ Mu£iiii:hti.vftK 40g 
FuliE>\%|Ei|^ bruiti, ILHi 
Farmitt^^ 456 
collccdve. 159 
corn HiU 111 


Fomijn^, humid KyntineitliiJ. 16U- 

humid tubinTpical. 
Medjterrmean. 114 
m mcmwciri lands, llO 
vnbu^tctKTC, 165, 4J7^J06 
FALTizulesulft. 455-456 
F^uIcsl tTirth, 2J 3, 22^4 153 
Feather River and Valleyi 196 
Fella hm. L23 
Femdndij Noncrnhu, 434 
FarfehWllliamy56 
Fertile Crescecl. 127 
f enil^ctK 112. 514, 367-366, 402 
FevcTfc Ttum ndde, 34 J 

FiJ!' m. 2*2. 301. 3(M. 
340,423 

F in .aterre. Cape, 4ii7 
Fbiluiii «id Finm,* 171-172. |74i 
m, !4fi. 31^. 380. 433, 444, 
4S3-I84, 486,486 
Fioids 281. 486 
r.f. 167. 191, 193 
Fl«i. forert, 70. 171. 203-205 
F flt jifriw! ,uid Hi8htn j>, 297,'288f 402. 
445, 487 

Great Lakes, 376-377 

UilLind. .176 

HhOfe. 2W 

Ftaj, 149, Ji63, 4S7, 496. 5Q8 
Fleminga.. 462 

Pfinl, Mfflhigan, 193. 404, 410 
Flt«il plains <W 
Floods, 7J. 238. 317. 3S6-190 
Florid*, 92, 140-141, 192. 263. 
JdO, 337. 341^342, 353. 36®, 
384,3W, 467, 489, 506 
e^irieiittni'a, 144,327 
fOTtst^ 139 
iniluvirie*^ 4<iZ 
\tika, 

pertH. 292-393 
Slruil tjf, 2$4 
Flour-^05* 4I0.4|ll4 460 
Fdchn. 37 

Fo^. 55* 4-^a, 6S, T4, |5L 2S1 
PotciVL jind foicstiy, 9L 183-211, 
170-172, 443-'-H4. 496. Sm 
conitenDUf;,, 108, 311) 

CTmva^atkin, 

ilceMuoiis. 94, 159, MS. itfU 
167. 171. 190-19^ 199^ 

24«. 308 
depletion. KXl 
ilifreenea, 201 -203 

eitploiiutioiiH I9J-S97 


Im^stry^ laeion affect- 
in^ m 

fizci.70. 203-205 
galler^^ ^92 
hiunid coiuiuentoli ]4ji 
\n^Cl pcsK 2fK)-2Ul 
liintbcriR^ in United Siaiea. 
205-206 

imttonal, m, 197*198 
pdptiliiTnm densiLy. 444 
re^iE>At„ I&9-I 94 
lesourci:^ 198-199 
soils^ 308 
Wjya, 171 

United States. U9-I50* IS7. 

189-19J, 194, i9^im 
wet equiitorknli t03 
wood loi5v lot) 

^(irld, I91W99 
FMI10i.il, |44 
FflTt Bcfnon* hfomajiriL. 131 
Fort Union. *57 
Fort Wnync. Indluruis 46J 
Fore Wemh, Te^i8«i. 362.411 
Fo.v, Arctic, 177 

Frantc, 3, 136. M9. 143. 161). 162, 
H5, 139, *34* 55a, m 574, 
4UMI9, 426. 451, 481. 484- 
4S5, 496^97 

agtknhute. 324, 131, 334 
citifis. 240. 343, 293. 297, 176. 
411 

climiitie, 79» 148 

iHirifc 465 

mimiifuctTrm. 4! 1-412. 44T 
minerals, 348. 352 
transportiition, 383, 385, 430 
writer power, 179* 380 

oiio ^pccihe pEuce ruunesl 
Fmnltfutt. Gcrrminv^ 433, 4.97 
Frenklin D. Kooscvcil Luke. 395 
Fraser River Valley and Pluleau, 
506 

Freeporl, Tesii, 353 
Frrtlowrt, Skm txone, 501 
Freight ccmIs, 4fu 
Frciidi liclL Indiana, 467 
FrEs.no. CiLEirorttlii. 396 
Front Ranfc. 155 
Fronts* aiiTti?5pneric, 63 
cotd, 63,67-61 
mlent^iculi 59 

W AfTH. 63. 68-6S 
rrosst.47,74, m, |40 
Frosiless belt. 265 
FniEl growing. 134, 161. Ill* 141 
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fufis. mincraL 154-36S. 369. IBO. 
4B6 

Fiijih ^6 

Fundy , Bay of, 285 
Fuad^ 

Fitm Blurt muRLiEucS tiring, 4B5. 
Furs, |A|-162_1TUI?3.418 
{AVt Sc& I iom: Seah ^ 


Ga^DOSviDc. FloTidjip 466 
Guthp^gtn l^and^. 282. 302 
Cjatvr>ioiT, I'ctJii, 292. 29fi 
Uunge^ VaJJcv- und I>cIia 

110. 13 7. 236. 239^:40. 2-r2, 
2fil 266, 324, 381, 391. 447. 

Cary. IniiiaiiA. >47, 409, 462, 467^ 
464 

Gtii. palmat. 360* 364-56S, 403, 
486 

GbtuoKni:, 361 

GEL>iUink4, NiKtii Cafoilaui. 195 
Gaucl]o. 333 
OsiicncLl. W. 314 
Otms. 367 361,444 
Gcucsrt Voltey, 163,295 
Gt^nglin KBun. 186^236 
Gcfion. Iiaijf, 795,4f 3, 498 
Gcogrypliy* a^cpitUTn), 4 
ctiitvrvttliEifr and, 5 
I 

tcoiunTiic, 4 

environment^ factOTv. 7-9 
httfOTKal, 3 
loc^tton EiJiJp 8-9 
miEitdry, 4 

and naiur.il scicnuo^ 2 
rtlntinn to ^ithifr inhjoax 2 

r«uiiUTi:c tiii'lm, 8 
of stetitemenJ. 5-6^ B-9 
and Kimees, 3, 6 

lcc6n]i|noK 9-20 
4irid traaipwi. 6 
Geo<gir!i BiO^L, 79? 

GcorgclLHvn. Kialuya, 501 
CitPrgiH. 195, 243. 116. 39!K 503 
(al I fine c flies, 243 
Gemianv* >48^ 10^ 241 247,2J7. 
261', 263. 175, 125. J29. 374- 
MH, ?36, 964. :i68. 376, 
379, J65 390. 430- 4f1. 4«3, 
465, 43S|.49^h497 
agrictiiturr, 329, >.U. 3H 
foreav 166,199.444 
tDdiiMry. 407 


Qcrniyrtv. numnfai^ufK, 407, 412- 
411 

shipping 426 

malerialfl, 35Cl, 169- 
17(1 

f5f« nto ^pec^^c pSiice namcs.l 
Czysm. 125 
Ghiiiii.l29..s03 
Ghtnl. Belpum^ 463 
GibrafUr, I, 280, 424. 469, 491. 
505 

Gilck River nnd Ba^rn. lit 
CLioitr >iilicn[J Parlt, 255, 259 
Oifli'icn. eonlinent^l. 227. 235, 
245-246.495 
dvpo^i^ih, 245-247 
crTH-lon agcull. 246 
bkts formed by. 241 
muLUftain. ^Iti 257-258 
pJmna fuFuitdl by, 245-24? 
wurlt or. 245-247 
Gl fti ^-vt , SenttMd. 4 i 2 
GlQSi.36-l. 156-367 
OTiabe, 9 

Clobe^^liiiml. Arimna, 349 
OhnictiitifrT MasiicBuaeiO, 297, 
402. 445 
Gneiss 214 

Goitt. t20. I37p 186.335 
GohiDcirrf, 153.227,449 
Gold. 279. 315-346, 354. 444. 500, 
5(t3. 5 JO 

GoldBtLih, m,4S\ 

Gdklim Gute. 6, m 
Gtiode. r Paul, n 
G i>tr fiwcdtn- 496 
GrudAiion, 213 

Cprtin Cha^. Argentine, 111, 48.^ 
GnxAd DinnI. ?83 

Gruful ComIcc Diini. J52. 379. 391, 
3«4-1^6, 403^465 
Grand Rapids, Mkhi^nn, 161, |95, 
407 

Ornnitie. 214^345. 366 
Grapermii. 125. iJa, 137. [43 
Orupes H% 138 
Grnpbitc. ,^67, 369 
Orjmcs.9t 

Gru-^!iliiind (.w Sicppcs I 

I’tiiFbijT, Wn^liingioo, J50- 

I5i,m 

Gra^inj*^ ISO, 202 
AfriOi. 333 
iiaiilc, 333 

Oeaen^ 123* 314, 311 
Ghlui PlfctJrtsi. 137, 333 
fheep, 333 


Gmzfni, fieppes. 111 

Taylor AeT controlliTig^ 319 
Greal Arlesian 121* 224 

Greal Bgiin, 151. 171, 449., .106 
Cftni BtEmin. 9, 79. 81 246, 262, 
264, 2W. 301. 301. 115. 334. 
m, m. m 4n-H2.4is, 
425. 430. 413, 436, 447, m 
iStt aim Rngland^ Scoituind; 
UnEled Kingdcnn: Walo) 
Greal drde i jr^e Rotitn } 

Gfttif Utev. 16 L 240. 245, 247. 
285. 295, lr6. 111. 35S. 37^, 
431,480,505-506 
»% b<imtaiuri»» 411 
cllmfile nffcaed by, 160 
effect of Chloii;;ro Drain Eii;e Ca- 
nair 376 

fomtt near, 18^, 19U 194-195^ 
197 

Itm near. iJT-jiS 
fiianijfacrarc:t near. 404, 409 
mining na^r^ 173, 347-348, 404 
mwigadem. 382 
pairokum (leliU iwnr^ 362 
pan*. 292. 347.409-tin 
twaFnjjj ncar» 390 
trnnspertali^n* 1824 431^ 425, 
464 

Crfcal Pkini. 2} 2. 735. 244. 356* 
450,483, 504-505 
clifTtii(t,W. 81-85. 153 
CO^bI, 357 

cmiEon hp wlikL* 226-227. Jl6- 
118 

rarmmg, B4. 324, 327, 329. 133 h 
338, 443 
fonrslB, 192-193 
lniifnn. 1 , |?5-i?6 
ocoupancc^ 155-158 
utikmtqi. 45 L 456 
«3lK 313.116 
Gmii iflit Lake, 241 
GretU Smoky Mdimiain^ Nsttemai 
P^irJi. 117 

Greett. 216. 296, 335, 146. 420. 

426>48L 48 S, 49T 
Green Beiv. Wiwnnftm, 194 
(irtenicmd. il-U. 67, 94.. |76, 
(79, 166, 283, 418* 449. 504 
tllitmii;, 173, 178 
ficicierj. 727 

GrccnvilEe, Souib Ca^oiiim. 411 
Gretrrwichr FcrgLoiKl, prime mcrM^ 
ijti. 21 

Grid, B, 45B. 461-462 
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Grimsby, Bnglimd* +45 
Cti-ounJ Wnliff* 233.125 
GuuHiilLipc IsluDcJ. 303 
Cjtiam, 37^* 503.4J<i 
Giiun{i«;o. 1^3, 155 
Gtuino. ?02, m 

(jtistfio UEafid^, 303 
OiukViiquU> 50K 
GiwmMy I istmid i, 3D3 

<*eY Brifiih Cuuijifl: 
dnaifi^ 

OulneB. Oiilf ]*)*- 30+, 503 

Gulf Sdeanir 4ft. 7^. 2SI-U*4 
Giinit, mitchinc, 40fi 
Giiim^hl 

Gypsum, 225^ 545-34*. 3feWfe6. 
374 


Hiurlicirti, 17 
Hiultlaa's WulL 404 
Kni!-50^11.** 

Haiii. 303 
|-bkci3iitc, 297 
HAlibiit, 150 
Hulifiix. Eti el Lind. 412 
Kulifctx, Navb Scc7tL£i, 433 
PCulophyt^ 

H? 

KuinbLirg. Gcftnany- 342, 2?F5ir 
196. 413i, 433, 470, 475, 497 

HaiTillian+ BcrniuOii. 293 
HamikCTn, OnTfirto. I&fl 
Hdmlel^ 456 
HiiCpjrhi^w^, Chini. JK3 

Hflnkow* 414 501 
Hanoi. .^S3| 

Hjirtrin. Majwhnria. 5t>| 

HsLtb^y. 291-293. 29S 
IlLirdpaii. 307 

HaiOwood^s. N4 Ifil, 190-199, 
20W-10V. :4S 

(.^^r tiiiO r<3fc^ry'? 

liarpers Ferry. 3ft5 
Htirrisbnrg, Pcnm^VivatriiL 3ft4 
HiincbecAt. 109 

Hunftjrd. Ciinnecticui. 406. 409 
Hiivcthill. Misssachtisfill^ 4139 
Hawaii, t06^ 2'^2-2i^3, 3llt-30J». 
3lL 540. 4*7, 4ftI. 
climate, ftft- i05-(0<S- il7. 165 
TnomilMtD rnJnfull. )05 
plufttnlionsi. 106, 222i 304, i2i, 
44.5 

IrnuiipOVlwlkilli 420, 4l4 434. 
416 

voie^'UioiTit. 130,13 19^^ 


Hcalih. ] 02-103.376 
Hcaniand. 4S4-ili6, 49t 
Hear. (jili:nk43>47 

1 Stt uiu> Tpmpcrjiturt > 

Hebdde^s 103 
Hclcnii, >fontDrus, 46t 
Helium. 34+ 36 
Jlelwnkl. F'miuttd, 496 
HomltsL I4s*, 167,19U 1^5 
H^mp. 161.418.417 
Manila, 32ft 
Heiir^ Mo^lfnin%, 256 
Hersulantnim^ 23U 
Herding:. 333.44J 
IkssE^^n fi.y\ 341 
106 

Hrhbin|- Mitmewna. 46J 
HkkAsry, 1^1 

Kl^h htULlJt;^. 8 k |6T^tSl 
djmaEe$, 161-171*. 173 
kc cap^. 

pe<ipk. 172-177 

uii^ ni-ITl 
lundra. 171—174 

High Point, Nonh CMorinn, 19f 
nopic^l ( i*"# M^am- 

Hlphs. baromdriC:. 421 60^ 66. 68. 
179 

of Empire,*^ fiBglirndk, 
422 

Ht^KwayTi. 269,426^-130 
hijtioric [jmd rouics:, 427 
mOTOr irsrmpcin. 429-43tl 
fu t'nikO Slttlo. 4lft-423 
Bilh,255, 267-270 
272 

ortr^iii^ 767 

HiiTELiSavni, fth 176+ 212+14:^ 2J4, 
2sl-2€2. 164-265, 275. 

495, 49^-500 

Hindu Kmh Mosiniainr, 495, 499 
tlindu^liaD ysef iiuXiul 
Kir]lnl4ttd^+ 294 
124 

Raj>bjL;k4$. 255 

Hop 133, HI. 144, m. 315, 
13S , 4ffc7 

Hokkaido. 160.163 

MoHywooilr Cidifomia. 407 4TT 
TTotyofee. hlassadiuwjit^/ 401. 409, 
■ 460 

Hi^rne^uiiii F»fiii!niylv(fcm«i- 469 
Honey. SR6 

Hong Kiiftc;, 2^3+301 # 464 
Hivni^utu HttwaiL 192. 39L 413. 
467.470 


Hon^TD, t63 
Hood. Mokint, 274 
Hoad liwor cuid Va)iey. 33B 
P-loQkWOrmH IPZ. NO 
Hoover Dnm, 352, 37Ji 379+ 395, 
396, 465 

Hoquiam. WaUi[nelofi+196 
Horiion,$0tL 307 
llarn. Cape, .101* 422 
Horie.93, (56,426 
bftrrM? tbEimiies* 59-60, BS, I 16 
Hoi Springs. Aftajisaa, 376, 467 
House vypn. 15 L 337 
Adjitic+ 158 

himiM t'ontinenivl inretipi. 161 

^Icdilcrtatiebn. 155 

manwoD, 1 1 1 

murmlaffii. 161+ 271 

Phdippiaei W 

taiga. 172 

iropicaL 105 

PiouMon* Texas, 296. 384, 411 
Hild^ion Buy, 171. 241, 27 i+ 433. 
1^03 

HuiliioTi River and Valley^ 4, 6,. 

Z79, 295. 175, 383. 409, 5fl5 
172 

Hull, F-nglUflil, 296 
Hull. Quebec, +02 
Humboldl Ciirtciit (Peru Currenil. 
79, 117* 131.181-183 

Hnmai cantlnentiil cllmutc, 89, 

95. I59- J6(», 161-163 
fEihtiing. 16^3-161 
IocpUou, 160 
occtipancc, 16i-162 
regtocis. S9 

Humiii i>ubiTPpkflJ cliomlc- 94. 
139 N4 
Iwnon, (39 
vegemtmn, 139 
Humidim. 4'-46 
Humii^ m3m_313 
Hungary, 152+ 4(3, 4K9+ 497 
iigricidlnrc. 329^3)1 
houniifirki^, 481.4^5 
Hungry H-or?tc Dam. 397 
Uunimi^. 15k (61.442 
Hunlinglcm, Plliwonhi tM 
Huntington, Vr^i V'lrpnSfl, 301* 
Am 

Huron. Lake. 176. 3ft4-lS5„ -151 
HujTicancs, 70-72,. I4(K 1(F3. 187 
Hwang Ho iVclIow Rii-Eft. 239- 
240, 315. 1&6. 389, 50CL..-Mil 
delta. 191 
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HyUroclcctiii: pDfWcr < w Water 
power p 
Hydiogea, i6 
Hydrophytes. |S3-jn 
H^idroisrphcre, 32, 213, 223^323 


(btrf4Ld97 
Jcec^pi. BR* 
lec sto^^1!^ 4S, 30. 32 
Icebergs. 179.2^,233 
keltind, S4. 2«4, lOl, 413, 434 
fi^ihing. 297, 443 
Igcy iCtt. 223 
voleaaoc^l?! 

(ceJand fow* 42-^J 
Idaho N3, i96. 201. 104, 

23 U 23(^.379,43! 
sgricutturt 1!9 08^339, 391 

irTi^tion, ^92 
inmeriii&, JSO. 152« 3^ 
mouhtJim^. Z54—253, 2*0 
Btdbi. 314^315 
valciinic uaivilyK 23 3 -232 
Ifujt^o trihts. 104 
Igloos, |77 

tgrre-nij foefc, 2t3. 231, 255, 145 
Egoroi iribc% llW-105 
tUinupi. 1911. tot 195. M3-246, 
lfl«, 3IL 3<il ^84^313. 
404 

ImpcrioJ CalifurTtEu. ^31, 

376.395 

India. 265.421.499 

u]^k;uhiii?H 109-110. 141. 

328^330. 443.4Hn. 4K7-4&9, 
495 

Dccc^n. 249 
earthquakes^ 22i 
trrigaiion, I !0, 391 
nveati)Ck*B7-33? 
manLifa^lurei^ 40?, 414 
iTtPPKfuls. 34R, 354, 356 159. 
367-368 

mnfi-MOWw. 62. 10^-112.499 
pai<cs. 261 

popiilatioD. 266.446-447 
nilw)x 43(M3I. 431. 3tK3^?01 
river ptiunv. 243 
vcgeLitioiL, 91 

{ 5re cp/acp specific pl34X tujjilcsl 
Ijidian M19, 212, 279p 421- 

422, 43-1,303 

Indiana. I9ll 193, 246, 166, 3R4, 
m. 467,475 
fartm. 336 


llidiunu, 40L i04 

poif oleum, 162 

IndjAfiupoIu. Ipiduma, 407, 4|0 h 
431,467 

Indian^ 166, 325. 149. Jflli 4W, 
450, 4«0 
Califomuk^ 3 37 
Chippewa. 171, 443 
Chuti:hf, t75 

or humid intiTior lortvti^ I6L| 
185 

Navfltio. 124-125 
rtdimiiiic^ of Southwcsi. 124, 
249-252 

oF northern forciU, 171, 175, 
41R 
Chtq. 176 

oC PikCpflc NufthwcBi, I5t3-I51, 
JT7 

P^pa^. 114 

Pkimt 155^156 

Piwbto, 25ri-152 

of Tiemi del 175-176 

mide of^ 4 j 8 

W^TnnebagD, |6t 

Yahgon^ 176 

VakiiEa. 171 

Indoihiil^. 102.125^ 499-501 
crops. 110.311 
Jiiincrnls, 152, 354 
pLiiiiiiiron>. 107, 304*445 
volcAhoe:^. 23<h 212 
Fndus Rh c^ and VsUey, 117, Z19. 
242. 125, 391, 44 i. 447. 499 

m 

Induuiy MauiiTBciiEnngi 
fnvKij.. 334. 34tk34| 
fuiidc Pu^gc. 151 
lm»olud4in, 26. 26-37.79 
dinribudon. 36-37, 264 

volar eflcriy* 79 
tniercua&tid Caaui, 184 
inununlianid duU liue, 24U29 
lnlern.atiQnal Gcophvidcai Ycsir, 
179-180,512 
tflvcfrluon.St 407 
loTTtijphctc. J4-I5 

190 191 241 312, 223, 385 
InCoFfi Bell, 331 

Iran iPcTikl. ilS, 15T, lij, 1&4, 
414,499, 501 

Iraq rhlescpoi^iniah 122. 235, 
239, 263* 364^565. 191. 50i 
trrigbiOmi* 122, 29i 
river pluih, 242 
frefuDd [irr Eire) 


Irkutsk. 501 

inm. 345-350, 383. 385. 40J, 409. 
425, 410, 444, 486, 49^, iiK>* 
504-.1fil J0«^5U 
jcrapT 369 
Lind KleeJ^ 409 
im lifUEcd Slates. 347-148 
Irm Gaic. 489,497 
IrrawiLddi Rjvei ami VjiUcy, 499 
Ifrigatksn* 39D-397 
udvMlages. 392 
In Akiq, 39 i 
praclire^, 3J8, 393 
prgblcBni. 393 
in Unhed Sbites. 392-397 
IslaiHls. S. 299-304,456 
tcjTiiL 239-m 
as keimg vtaiigns, 301 
Isolutipji, 3i5> 

Ufccpu, 100-30E 
plpiniutions. 303 
papiiliiijon, 301-303 
straiijgk, 303 
tropical, 300* 302 
V4>kanic* 299-300 
Isobnrs^ 40^3 
WtirM triHp. 44-45 
liohveti. 79 
Ifiol&tiDfi. 167.333,417 
liwrhcrmfi, 37-40 
w£irld map, 38-39* 4 In 78-79 

tsTJiei. 368. iOi 
tsse iTUcor^ 390 
UEiir?bul,452. 498 

riaty* T35, 24 J. 260, 265, 768. m, 
329^330, 336, 425^26, 4S5* 
489.497 

IvDiindaries. 461,483 
curlhqudkt-V 228 
ffiunuractutiugcllirr, 413 

344, 348. 35(1* 354 
water power, 3 T9, 380 
(5rr atso spfd^E place iUUties) 
Imri FarcsL 104,18^ 

IVCH>, 186 


Jack^ LaJee^ Wyoming. 274 
Jack^vlde, pio^lda, 411 
Jade Gate. 2*1. 4i9 
Iniarta. Irtilooc44L473*50l 
Jamaica* 106, 242. JCJl. 352. 48i 
%Mn. 199, Z28, 239, 279. 301, 
37J-374. 418. 430^11, 4?1. 
452, 456. 481^82, 40S-W9, 
499-:«00 
Citkn, 413 
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lapujl. cliniQTC. 7!^, t47 

cuihtmakc^i 7 78 
iumi(\^ IIL Mi, J43-t44. 165, 
32«-52^. 338,340.443 
500 

nunufacmm, 403, 406^(17* 
4U.SOO 

miEifTAlh, 344p M8-549^ 354, 
359,369-370 
papnJfHlion. 446-447, jOt) 
rcuilit, 439 
Sci of. 4»5 
aihlpping. 436 
volciiaoc^. 356 
waier power, 379^31^0 
(See !;pccifk p!ii« aeiiiiti) 
Japan Ciirrertt, 19, 283, 3^4 
Jovj,, 106/333.311.500-301 
fjirniijj|s. 336. 338-329 
pldntaiiooi^r i43, 304, J38 
popiit&ticn. 303i 443*446 
raiJwAVjt, 434 
vflliZiifwa, 230 
Jerome, /\ri?oii;4 349 
Jerwv (h^fand>*305 
Jei~uvMl4in, 50] 

Jel flrenm. 61 
Jewdrv. 407. 419 

Johannesburg, Union of SofcUh Af¬ 
rica, 465*475, 50.V 
JordAn, 501 

Jl^n lie Fuoi StinlE. 44^3 
Ju&n FernUndez Islancls, 301 
Junrez, 482 
Jitdea, 248 

Jiklilh Monuiniiu. 256 
^LhlEsn Alps. 497 
Juneau. Alilaka, 297 
Jungle, 107 
Jiir& Mdiintaftn. 255 

Juhj,4|4,4|8.m.5^-^0l 
JuUund, 385 


Katahjiri Dwn. 116, 449 
Knlgoorlie. AniU^li*. 116. 1^0, 
510 

KnrtichAikjL USSR. 218. 197 
Kumehcilka Currenl. 283 
K(iu|;aroo. 93, 301 
KansOtr tJA, III, 362. J67| 427 
Kunsus Ciev. Mj&oun* % 4U2, 411, 
4.11* 46ap 464 
Kansu. 218 
Kaoliangs I6J 
KiwLin, 366 


KMehi, Fftkiiian, 240, 475* 501 

KataiciruJTi MoutitAlni*499 

¥Jmi regiun. 125 

Kalunch Dislrk:!. 503 

Kainuii, Moiin[,131 

Kauim, UlmA of, 105,165 

Keirwann. 505 

Relieve Island. 289 

Kelp, 199. IM 

Kenttici>* 141. 190, 195, 243, 26% 
38 J , 417,46iJ. 466, 489 
Kenya. 117,451 
Mourn. 502 
KerofeoH 365 

KctchlLm, .AIaaIa, 297, 401. 445 
Kclllelwlw. 146, 386 
Kew, Englrand- IOT 
Keweenaw FeninMila. 350 
Key V^esr, 293 

Ooftov, Ukraine. 4(3, 433, 49? 
Kbnnount. SuJaiu 502 
KhyJjcr Paa5.16 L 489 
Kiel, Germany.. 585 
Kiev.Utmmii, 433.497 
KjJjiueit, m 232 
KElJrnufiJaro. MounL 502 
KinTbcrky, Umon of Souib Africa, 
167, 503 
ICirghEZ* 178 

KiUiiAs VdiJey, WnshlngtoiL 333 
Klamalh fa\U\ Orczc^n. (96. 4Q1 
KlAmaib Mouuutins, 506 
Klcmdik^ District. 370 
Kno.^nicv TetmeiMe, 4i t 
Kduku. 301 

Kobe, Jupan, 413, 5Q0 
Kola Peniniiilla. 284 
Korea- 79 , 139. I 6 IX 164, 199, 348, 
354. 38a 4«9,499 
Krskaloa. 232 
Kuala Lojaipiir* ^lalaj^r 501 
Ktililai Khan, 136 
Kuibvihev, UjS S R.. 364 
Kunlun ^iloiiiUuin-a.499 
Kure. Korea. 302 

Ku^iokwim River ahO Vu(ky* 5P6 
Kuwait, 364, 501 
Kuzneul^ Basin. U S S R . 413 
Kwahio riatn. Japan. 447 
Kyoto. Japan, 4 417, 500 

KyuUiii. 413 


lahOT *npp(y 338. 340, 406, 4R8 
Libraikn. 294, H% 365. 415* 44 L 
444.504-505 

Labrador Current. 48. 79, 179,163 


Lacciililli«, 232 
Lickav^anmi. New York, 349 
Lacknw^uuia Steel Cofnpany, 407 
Ugoons* 189^290,298 
I_iLtc Flatid- New X^il. 174, 467 
UAko, 246, m, 496 
oxbow, 219, na m 386 
riKEc-b:tdin. 158 

d/.T<3 speeibe liLke? p 
|_ imAi, 247 
1 jiiiJ hfeere, 56 
Lind briilgesv 93 
Uandfonns, 7, 215,135-152 
forces niec^mg, 2I3 
Lnulho[ULii|i. (jf* 469 
IxmlisLCapei, nr id te^ioiis, 255 
glacial cfFection. 146 
|_and£lnlcs, 225 
j-jinunf. Michigan. 410 

La Pot. Bnlivln, 240. 266. 307- 

50 s 

Laplandmi, 174-176 

Lapvc rale. 34 

Livsett Fenk, Culiforitbu 23t-2J2. 
156 

Lassen Vclennrc Nalionul FarL 
231 

Littritc,3UI.3l2 
I Jttiude, 26-28. 266 
deterniination, 27 
f-uurcniiun Upland, r7L 505 
Lflvtt. 2JJ, 23M13L 256, 291 299. 
108,346 

Lawrence, Mus^acbusetCs. 403. 406 
Laysan, 301 
UMchin^. 301.310 
Lfiktl, 346, 35IL J52, 3(di, 486 
LeudviOe. Cnlarada. H. 274 
Leather jddds, 409 
Lccdy. FngaFid.412 
L= Hill re, France. 243,497 
Lchigb Rirer und VulJ^y. 366 
Leipzig^ Oennany, 41.1 431* 497 
l^hmd. .MbsL^ippi. 138 
Ureiini, 136 

Lena Riser and VaOev, 245, 500 
Ijeningrml, 413. 428.433 

466. 47SM97 
lxspciJc:ra, 3i9 
Lelici*, 483 

[jCVMS, QrrmdaL 2J7. 388-?90 
fiamral. 12 K 237 
l^ewivtoo, fdjbo, I9h 
I Jims. Tibet J59, 466 
L.iariEis^ 103 
Llberiu.348,426 
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Lihy^tltl, 

L icchtcnsttinp 2M. 4ft4 
Brlgiunu 41 1 

U^hininy. 69^7 L ^03^204 
U^ite. 356 
Ugurii^ iLSiiy, 295 
UKc. Friu»cc.4n 
C.i™. Peru. 47 j, '(OS 
Lime. 307,346.374 
UiTVWtone, 214. 225, 345-346. 366. 
377,386 

l-inmln Lukt, 25^ 

Uj^bon, PcrrtiJ^l, 22t, lOJ. 49S 
Uth^iphcfc, 31. 2n^2U 
LittTc R<xk, Arlcans^j, 19S, 352 
Live oai. 111. 11^ 

Liverpool. EfiglaUiL 265, 195-196* 
412,497 

Livestock. 303. 331-335. 402. 443. 
496. 506. 506. 51J 
In AIfK. 271-273 
ill Auwfftlm. 511 
dn dcsen rBjM:hc:f, 124^ 111 
diseases. 34fm4l 
in fpresl ecoDoiny^ 166 

ilBiTiB^e b>* 101-103 
in humid lubjropSoi. 144 
on iSilumls. 303 

of McdilciTJinGan tands. 133 
of mklUtiuidf mkeric3Tg* 156-159, 
186 

Tnindccr* 174- 175 
TayJor GriUin^ Act. 319 
In We?iT Coast niahne rcEkirfi* 
149,151.166 

in weiffra UnLicd Siuiei.. 173^ 
274 

t-ixanl. m 

Ljimti. 92-93. 335. 426 
LSttnW. im, 245,308^509 
Lknciulhuc. Chile. 430 
Loam, 309 
Lohito, Angoisi. 501 
Lociitian. ^9,16-26 
coMlJncnES. 494—195 
hurbors arrd ^^enportt, .192-294 
impart ance. 489-^91 
PUirflJfii^lUE^. 402^07 
Locust Onseei VT 340 
1x»c^i. 227, 26S 
toGvsHiltt.26S. 306 
LogfitiE, catetpnJut. 196 
inmmuili. 272 
selective, 205-207 
tondon Fngitntd. 28, 293—294. 
301. 4177, 412, 433, 46J-H*4. 
466. 471,475,497 
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tjsng Cidlfomin, 230, 361 

Lon^ island Soimdi 198 
Longitude, IN 

Lonpit^. W^ihingioTi, 196, 401 
Lomin* Olsia. 385 
Lord Howe bland. 302 
LoTTninc, 483 

Los An^ele\. 197* 314, 1R7* 428. 
445^146* 471.475^ 4" 5 
h Btbar. 291. 29J 
riiiinnfEicturK* 401, 404, 

411 

pcLroleum hcbj-. 363 
railways,. 42 1 
wnicr power, 135 
w^lCT mpplv, 198. 375-376. 395 
Loniiisinit. oi U2. 192, 195.138, 
337. 36P, 364. 36?, m. 390, 
492 

agncnlnire* 126-327, 329. 340, 
392 

petrokum. 362 

LouLvvSJJe. K^iudty* I9J, 381, 
|fl6*4)G,4?9 

LDurdi^, Fr*u3tc, 376. 466 
Lowell. Mb4^hiwiis,408 
Lawer CilifrrniijL 116. 4K:, 506 
Low-i, baromefxic. 41. 60 64 66* 

7J-7I 

pallia In North Atrcticb, 67^ 69, 
73 

f5rf £f/Ai Stormy) 

Lubcck. Germany* 497 
t.ifCknow* Indiii, 501 
LntnHeting in Vnhed Stiles, 150. 

205-204.4112 
Liis<smbonLC. 349.484 
l-ii^OFi. Philippine Ulandj^, 104, 
185. 271 

SfnsAiuziiUiieliii 409 
Lyoit. Friiiice*. 260. 411, 452, 484 


Mfid hi^ I Mmpti}, 132 
Miti^Onnnell Rungev, 127 

Machinery. npriculiijrHL 404 
McKee? Kock%. Pamvylviinia. 469 
McKcciipDrt. PimnsylVania. 4611 
Mackenzie River uy VnHcv, 169, 
140 

McNary l>ii.iii, 379. 384 
Mk4^uii* C wpin. 241 
M4dapi£ar. ~H\, 87, KH, 294, 3it2 
MucJdrn, 103 
MmhifutTx iTidiiinn. 4ri0 
MaUrni* linlk. 191, 5111 
KtaikiiL Spain. 266, 466, 475, 49» 


btygalluiiea (Tuntn Arenas). 296. 
414 

Mi^l^enB KhxfT m4 Valley , J83, 
5m 

Msstelinii Slriill. 296.4^9 
^^a^io^e. IMt, 265 
Magfnol Line* 4,54 
Magirm. 714.1|5. 230. 349 
Mstgne^tfum. 299, 146, 552* 167. 
369,486 

Ma^itogorsk. 4l3 

Maiio^tmyi 9L 103* 199 
Maine. 14, I6l. 194, ^86* IHL 
136.377^4117. 451.48? 
munyroctu^e^, 408—109 
recreation. 177 
Mlikav^r^ 501 
Mal4barCflMi4.8l.243 
MaiticCiL SlTidL 489 
Miitoriii. 102, 140 

Miilav Penin^uk T09, 328. 499. 
501 

MaUya, 106. 110. 348. 352^ 499. 
301 

Malays. 272 

MaUee, 133 

Mulpak 131 

M:d 10,301,424. 49L503 

Irbnyus. Braz[E ID| 

Manchester England* 296, 375^ 
403,411 

SliipCnniiL 185 

ManctiesueT, Kew Hampshire, 296. 
403 

Manctniriji. 160. 164 199, 324, 

330-531, 165, 4N* 434. 450- 
451.46^.500-501 

Mringuiicse. J46_ 332, 4J6. 487* 
509 

Miingocs* liJ6 
51anpov«,9i^ 183 
ManhullJLit [slaaiJL 375, 471 
Mimila. 30L436. 475 
Mmhicpc. 331 
Msinittaba. |6i, 141 
Munile lock. 214. 307. m 
Manufucluring* 400—114. 445 
Afito, 41L4I4 
cnpiTal for, 405 
Eiirope.411^13 
integral cd Indiinlrics. 401 
niurkcis tor, 454-40^ 
voiilhem hemispheix. 414 
imiHfrm ftv, 40.i-4G6 
L'nOed SEiite« and Caniiiiii^ 40S- 
41] 

nt power In, 402 -403 
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Miuuuuiliii. 193 
Maple. IVItIII?. 195,325 

gliib^hL \9 
EnliitSfry, 19 
Dverlavi. 1 9 
projccrtfans, UV 

ihovm on, I7-11> 
w;a[c, JrS-17 
^vinboliL n 

Ullil&ct Stutes liind murrey ^ind, 
15*16 
use%_ !■& 

iJI 

M;tE£icdibo« 508 
MxralhonK 4^9 
2U 

Marrnrtu hkneh. 44^ 

Mej'ihiia. Ohio, 460 
Mjrlcels. 4tM 
MiiriiD> ^3 

Murquesa^ Hland», .101 

Marhcillc. FrtlU^, 240, 1^3. 404 
4E3. 452.-l8-l.49« 

Marrimque, 13* 

Maryland. 15,4Sa 
6favai iHblfb, 

Mafis^huseti<> cnimiifaciijrei. 401. 
407^08 

(iTf# fl/fi? Tipcdflt plflTc fiflincs) 

Ohio. 4<l^ 

Maiiigofdu l}a>, Tesa*, 198 
M.iiannAtJi Vfi^llcy. iTl 171 
MhichhIs. ;$truic;^y oL 4S6 
Mftlo Grosso. 30^ 

*/i(f4imi/. 135 

\lainn0c. ^ladtiJ \nJLc, 386. 465 

^Ifiiiiia Kca. 256 

fttnuna Loa. 230-231* 156 

106. m^232, m. 301- 
3112, 31W.424 

Mead. Lake 375. 31^. W 
MeaadsTs, wreamF 21^120. 223* 
23^l- 386 

.Vfc^irtL, 466 h 501 

SJcditemiflCiiiircpinn* 131-137. 

231 263. 27^. 4 r 6, 453, 
4V4-4^h5. ^91^ 502 
agriciilliife. I53-I35. 330. 

335 

dimalc. 9L 94, t3l. 499 

erosion, 134-133 
livesfock, nl 
pee>pl<!. 133.485 
vcgrULTitin. 111-133,271 


McdlEeminEan Sea 131* 134. 279- 
IBO. 306. 4l(k42h 427. 4S3. 
4S5. 488.495. 497 
rla^lgillJWi. 412.494 

River and Valley, 499 
del b. 240 
Mclitnrsia. 303 

Melbmime, Adstmlb. 433, 310 
MeitiphSi, 4i I 

River imd Galley. 499 
MendDza. Arj^enlinii, 138, JO® 
Merchani marincw 424-415 
Merturj Iqtuekjllverj^, J46, 354. 
370 

BrlendiimSu J1, 28 
primi:, 28 

Merrimac River bLnil ValUy. dST?- 
408 

Meuibi Ruirgc. S4S, 347 
MciKOfi^iyin^ 183 
Mtfsopotairiin Iraq) 

Mea4|iLPle. 124, EIJ 
Mc^^ina. lialy, 228 
Mctnii, 348 

(Jee ffto specific meEHls I 
MeiaiTKirphic mck.2i4 
MctrtifpVOQO Aqiiediiet. 196. 465 
kfeiicali. Mesisa 4^2 
McKicM. 62. 266. 330. 335. 364. 
411-152. 4«0, 489, ; (16 
bonndEirpc^, 185,4B2 
dtrraic. 64. |I6-N7« 117^ 153 
rawtu. 198^199 

Gulf of, 62. 64. 73, 148. 2l7. 
241, 279, 184. 298, 363^ 
390. JU4-i05 
413 

Im^iitiail^ 392 

149. 352, 444 
occupatloDS. 442 

petroJriimK 363 
ritiicjuu oL 137^ 24 % 266 
populution. 506 
ruilWAVS. 41J 

rc^Otuw. 34fr 350, 352, 354, 506 

tramforlation. 507 

iSirt iiifO ApeeiOc place namifs} 

Mexico Cl[y. 193* 433, 475. 506 
Maiiini. Florida. 191, 389, 468 J69 
Ml anti KIver nnd VMflc>*469 
Mica. 367,370 

MSdik|miu l6l^. I89, 194. 3|lU3lL 
147* 352, 367, 402. 444. 451, 
455. 463. 481 
copper, 35U 
dairy ing, 336 
foroi mdusiines^ 335 


MicJiigan. iron, 348 
Lake. 376,384 
Tiuinulucmrrs. 404. 4't>8 
pctmlctimr 362 
nfLEcatioit. 377 
iwfiter pnwer. 379^ 381 
{.5er tflro specific place names) 
Miii-.«4tEantiLr Ridge. 279 
Miblomilncfll pelrolcum field. 161 
Midliuid. Michigan. 352 
Midlanilii DiKErid, 412 
Midway IsiljuiJ, 436 
M jgratlan^, 450 
Mdnn. llaly. 260.413.498 
MilieL, 330; 50a 
Milli±«irs. 44^ 

MiU^ 400 
fiOETTr 402 
Steel. 4DI.405 
lexOle. 406-414 
Wnid-, 403 

Mi1wnuk»^ Wisconsin. 402. 410 
Minuj) GerajFs.+ BnfziK 348 
Mincmb. 8.274. 344^-371 
aliimlmnn. .M6, 351, 369, 4<i3. 

411,486 
coal ( fi^rCoal) 
cun:scrvp.iK;in, 368-370 
copper ^jfeC<>ppcT) 
m fmilizerr, 368 
goEd (je/ Gold) 
iron (jftt fr0ii> 

tL-ad, 346. 350-352. .160. 368. 4^6 
frmntjFactiire 402 
fiidiiial gai, 360, 364-365* 403, 
48& 

nonmcialliCf 165-368 
acciirrefictf. |46 
peirolciiift. 359-365 
iiiKcf. 345.35Q. 357. 306 
itrulcgic, 369*370 
liji (w Tid 1 

tuaniiim. 354^355,370-371.486. 
501. 505 

zinc. 346 150. 352, J68. 486. 
506, 5rl 

fjrr 4/rp 9thcr spedftc meials) 
Mining. 357,444 
ladcMTU. 126-127 
gold. 154 
maliroda. 34-5 
in mouniaim. 274-275 
in noriliem fcnmiv, 173 
setUciitciilx 170 37) 

MJrmcapolls. 407-403. 407^08. 

410,460 
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MituiE»atft, lAo-iM, 1X9. ;94, 
i46-i47, jn7. l23, J77 
^liidal luk^pIninVi 3B6 

iron. 34B, 4t5 
«oil3p 3(77,11^ 

n/** i^pccifk j\'\a£x rtaitiri? 
\tjiTne!U3Ui Mlvifr am! VnjJty 2^i 
Miiuissipplp 3 J 6. !3S7* 

Mi35i^j»ippi kivcr nnJ Vid3cvt4s ^*7* 
7D. Hd. m, 21 >h 

M7. 29^, ^76. 77«, 3®^ 

5^5, 3SH), 4Jl. 457. 4»2. 485 
agdcLlhlirep 32S 

Ploail^, 140p 

pLains, 237-239, 311. 3«^. 5^5 
tivcr imnsporL 331-3S2, 427 
soi[% 3l1 

MiiTrouri^ 156+ IfRi 
3 (5 

ML«hOUti River nnd Vullcy. 

2r7, 245, 46fl, 

464 
Moa, 3D1 

MisbLlc, Alabamfl- 404 
Modd'i. r&licf. la-l^ 
btodoc Iilv34 Catifnmia. 232 
Mohuvi: I3cri;rl. 83 
^fohawk kjvcf JiHii VciUey, 6, 161, 
29^431.489 
Mollcndrt. Pefu+ m 
Molokai. tlT 
Mo1yhtkiiFiin4+ 346+ 4@6 
Monaro, 4 

Mooailnock!^ 219 221*257 
Moajfolkp l59,26U4l4p467 
Moniipis, 1.39. 236 
Moao LiiiUf, 375 

Mononpttcti^ Kivcr drul Valley, 
3Ml,47l 

Moium^ I mikJajifi 195 
%fonsOan Lirtdy :09-l 12. 329. 499 
Agriculidre. 110. Hi 
hmiM typti. 111 
plantHtbnL 141-144 
ivcunlicti 109, 111-1 E2 
Monaofm wfnd^+ 61^2, Si. e 09- 
t to, 421 + 499 
Mont Cm% cupinclp 260 
itfoafn^n^Vi /TTnfffd^i^rj. 2T> 

MorttaniL 156* 256+ 260^261* 350* 
362+168. 38U 392. 397 
mDUfLiiiliiH. 255-^256 
Sdli. J P 
waler pcrwcf. 379 
Muairity* Cjltfffrfii4+ 297+ 445 


Montevideo. Uru^iiLiy, 4M. 509 
Montreal. 776 384. m. 433. 464 
Moon. 22. 284 
Moraind. 245, 25SU259 
bleral+ 258, 260 
nicdiat 258 
tcrtnfnalp 25E 

Morava Rji^rand Volley; 49S 
Momvmn Ciafc. 261 + 489. 498 
Mor^aidtk Aritoniip 126+ 349 
MoriTiaiu^, 392. 450 
Morocco. 122.348.350.503 
Moscow. U.S.IK,, 1<L 4 314 413. 

428. 433^ 464. 466. 47.'i. 497 
Mofva t.ake^\VkijL{iinjjlon. 339 
Mmqublo CiMiSt. 294 
Mo«c|UilOc&. 102+170, ?74+ 243 
Moths. 200-101, 341 
Monnt'iim hreeze, 51. 56. 264 
M€uiilnini+ 254-266, 270 
^gritiiHiire. 271 
aAbarricniR 259 
Its huundurw. 161 
elinulcfi+ 264-266.270 
rroKitiiL 257 
foreiii, 270-272 
gliicim. 257-253 
gwinpp 273 
InhahltBEiii, 262-264 
livcAiqcV. 272-274 
inmeraltA 174-275 
fTTinEilg+ 444 
origin. 25:1^257 
passes. 160061.4S9 
rainfalt. 265 

ai foure^ ol Vi-aier, 171-272 
tDLiri^i(ii+ 274 
Mukden. Matvchtiria. 501 
Multb, ^il. 320 
Mult^i. 133. 144 

Munich. K 266, 4!J, 4J3, 497 
6f nrmamt Codif. 184 
Murray, ianies. 300 
blurray River and Valley, 391.5 M 
Musk D\+ 6 
6iin(ket 171-174 
Mmke|oh. 6)ichipn. 402 
MuskSn^im Riy« and V*llc>+ 389 
Muvkrais* 390 


103 

Nagasaki, japan. 41|00 
Miigaya+ Upan, 413, iOO 
Namiif. Relgisrm, 412 
Nancy. France, 4l2 


Nnnklng. Qiina.. 467 
Nankuw Faak+ 261 
NsiDte^, France. 4S4, 497 
Naples, hilly* 230, 452. 467* 49« 
Nkirfa^niiHeil flay. 408 
KiidivUlc, TcnntMec, 411.427 
Nbstivllle RflSEn. 74J 
NEui^au. 29t 

Natal, 501 
Natchez Trace* 427 
NaticHto, 479 
boundaries. 479-f84 
economic srren^rh. 484-491 
Nmtlirjtl .4/mnnin% ZB 
Neur Edit, 329+1?". 4?4 
Nebraska. E56, 226, 310, 313+ 392. 
427 

NagritiKs. (85 
Ne«w. 5U2 
Neon, 34 
NcpuL 264 

Netherlands. 148. 315. 333* 3i5, 
390, 403, 426, 431. 447* 451. 
4A3 

dHlrylng. 149, 49 J 
Neva River. 466 

Nevada. 153, 255, 259. 171* 34S^ 
349, 534. 379 , 392. 465 
New- Bedford, Mnviachudeum 296, 
408 

New Britain. 232 
New Bri3nswkk+ 402. 483 
New DcM (Delhi 1 a 466, 475+501 
New EaplMd, 2, 72. 79+ 160-163, 
106. 203. 268. 296+ 324, 406, 
505 

apfculiirrc. 32S 
COMis. 291 
rnhing. 197 
forests. 191,200 
jdaTtiaibOF 246 

maiiiirttctnm. 196. 406.408-409 
sQll^t^U K 315 

waief pcjw-tr, 370-179, 381+ 403 
New Guirutt, hi, m, 241* 346, 
426. 416.441 

New Kaven, Co^ecticut 409 
New Jersey. 162, 243, 245. 325. 

348. 409*4611 

New Madrid, Mti^iiH*2l0 
New 137, [5J. 250-152^ 

349. 334. 362. 364+ 368, 37tp 
392. 426*480. 306 

New OrleaiEti, 8. |41+ 240^24^. 293, 
381, 404, 411, 431, 457, 473 
New Soulh Wedcs. Austrulia. 510 
New World, 304^510 
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Vurfe Rarjstf CBttHl, 441^ 

V«ri rit>V 2K, IM, 291- 
2&4. 297. 301-303- 3fel. 407* 
4*0, 467^5. 471. 
hiir4kDr, 295,431 
mjiTiii/ilclu]T&^ 404^ 409 
iUc, 4, *2 
wwict 175 

New York Stale. 51. 191,324-325* 
35?. J6l.3fi7.4«l 
oiniLU. 1^3 

315, 336 

iron* 3+U 

WDfer perwer^ |79^ ISI 
New Zinlaitii. M7-(4^. |<J. IS*. 
I99r 21». 299, lU 1^302, J?4. 
334. 340. 423, 481. 498. 5i 1 

CllJTIiLie. 7^ 

00£t5t* 19J 
peywMi, 225 
indliBUles- 4M 
trampoFlJition, 429« 436 
wjiicf power* iSO 
Newark, New Jmey. 143 
Ntwcaiile, AiuiraliH. 348, 414, 
511 

Newes&Oe^ England, ft. 295, 347* 
358,411,497 

NewfqiitidUnd. 34ft, 445, 48t, 504-^ 
505 

'Newfourtdbncf Bonki, 48, 283, 297 
New Ion. Iowa, 4*9 
Niag^ru Rivcf atid FalL'^^ 218, 247, 
378.385,459,4tf2 
Nk'arugua. 507 
Niee, France. 4*7^ 483 
NkJusI* 346, 152, 170, 402* 486, 
505 

Niger River and Valley* 449 
Nigeria, 104, 108. 319, 152. 451, 
501 

Nile River 4nil Valley. 111-121. 
239. 381, 39U392. 441. 446, 
453. 495*502 
delta, 240 

Niih. YitgOfllftvia, 498 
Nitntie, 30«. 345, 368^369, 436* 
508. 5 IQ 
Nfirogen. 34 
Ndtnads. IIO* 127 
Non», AliuOta. 177,194 
Karfclk. Virginia. 158*466 
Nmiolk Island. 302 
NoTaemen t Vitinp 11418 
Ninth AmtfkJi, 212. 227-218,148. 
504 

cJimaie, fi4 


North AiTiEjica* eda!^ 156 
dcierix 116^117,104 
foresJ^. 188-200 
glocialion* 245 
humL^DCK, 72 
nvatmiaini, 
plaiiui* 504-503 
relief fea I arcs. 504-506 
ltepp», 1J3-J59 
laiga, 173-175 

uindra, 176-177 
volcanoes. 230-232 
wviier power* 180 
Nofiti Cape, N0rw:*v. 421 
Nonh CiTOiOin. 64,' (43, 195, ?60, 
265, 29a,4JU4B2 
■w ater power, 379 

North DakiJU* 40. 313, 314, 362 
I Irr Grear Plains > 

North. IGiKVas City, Missotifi 4ai3 
North Sea. 243.185* 390. 475. 495. 
498 

North StuJT* 24, 28 
''NoriheaiiTErr 72 
Northern fojrroraSiS^ 3ft 

"Korlberji,'^ 73 

Norway, ft, 84. I4ft, 199. 260. 214* 
293,445*482,484,486 
climale* 79 

coayl. 291 *295-^96. 496 
fiyhmi:, 296-297 
pom, 277 

iraELyporlalkinp 43? 

Winter power. 379 “180 
41ft 

Novfl Scoiia. IftK ^hS 
NovoiFbirtk. U.5.6.R,* 41?, m 
NiiOartwr Ctairt* 110 
Ntiti,6ahafirii, 106 

Bfaril* 106* 186 
eaafaew, 106 
pecam, 144 
fa_gaa%30T 
NyarEa* Lake^ 502 
Nylop, 144 


Oaklnnd. Cali form 460 
Oaks 191-192 
live. 111.119 

Oasen, 4r 12J-124. ill. 391, 449, 
?S00 

Oats 33l>. 487 

Ob Ki^er and VaJleyi 240, 500 
Ohcrhn. Ohm* 5 
ObiiidiBO, 213*343 


Occlutiofi, almtMtphertc. 66 
Occupnnce> sequent, 4 
Occupaiioni, 440-454 
ugriCidlore, 442 
flihing. 445 
foresi, 441 

herding or grazing, 44 J 
hiinting. 44? 
mnmdacturifig. 445 
miniag. 444 
Oceamsgraphy, 275 
Oceans 278-286, 4l3-^l6. 449 
a? bcmpdiirhcns, 4K \ 

chemre^N fn* 279-280 

cufTTflla, 79, 280-281 
□amcb.. 279 
North Ad^nhCt 42| 
t5d«, 284^216 
tTrtde roiitciy. 421-421 

aZtii vp^ihe oceans) 

Oder River and VaJIcy, IK5* 497- 
498 

Dde^wt. U^.S-R,. 497 
Ogiicn, Utah. 198.431 
Ohio. B4. 190^191. 195. 269. Il4- 
315, 356, 158* 362, 167, 427, 
489 

farming. .*Jft 
Hoikl coniroL 389 
gJaciadon, 245—247 
industries. 4llk 
Luke ports 34 ft, 460 
cnjLnufa4'liirc;i. 4U4 
river ports 410 
river ifiinsportuffon, 381 
Ohb Rivet ftfid VftKey. llWt, 247^ 
152* Iftl, 384, lK6-387p 
3R9-19lk 427,459. 471 
Oil, vepeiiiblc, ciX'unat* [06 
paLm. 406. iftft. 4|ft 
tung* 142, 144 

OLELTHogiio (OkjmiigAn) River tmd 
Viiley*48J 

Okec^habec, (-itke. 3S6 
Okl>trt4k,Seaof,l9r 
Oklahtima, 192,170, 427 
bouftdary dispute, J85. 4ft2 
pciroLcuin, 162* 364 
toils 111 

Okblionra City, 161. 411, 444 
Old World. 488-104 
Oldham, Enj^and, 41 1 
t>hte,9l. 131, 135,316 
Uiytnpk Nntionak P*rk ft'?ifthi!ie> 
kin. 187 

ClIynTpie Penintldit. WfiihniEjortn 
203 
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Omaha, Nebraska. 4\ \^ 4JT 
Omsk U.S S JU i&l 
Oofaricp, Ulier. 241, 376. J84^3e.^ 
409, 4S9 

Provmte ot I6i. 352. 377. 3BI. 
431. 41^431, 

Offticd gDod^, 40?i Jiliy 
Ora^t^n, 137.336, 139 
Orcharii healers tmimlye pat?k 

4j—^ 

Orchids, t0| 

Oregon, l49-im W. 196, 2^, 
7(te, 291, 354, 377. 45L 467. 
4Bk504 

COA^E,. 291 

fanning 314, 316, 392 

Lrrigatuin, 392 

Siaik,5N.3l6 

vdctmic ftctfviw* 231-132, 1.^4, 

256 

w^ler puwis, 379 
Oregon Tr&U. 427 
Ores. 345-346. 355 
Oriftoco River and VaMey. lOB, 
>40, 363.45I*5I>7 
OriEaba. MoimE, 5iXi 
Onovdlc, California. 396 
Osaka. Japan. 413, 475. 3 W 
Ofhkaih^ Wi!iCon?iin. 194 
Oslo. Norway. 496 
Oiicnil, Rel|gUiiO. 467 
Osirjvh. 93 
OiiEkwn, Canadu. 466 
Overland Triil. 427 
Owens Valky, C4itiftMrtd:i, 256. 575 
Ojcbow cutolTs. 31^3 
OAbov^ Ukts, 3»6 
O^fondi KngkamL 365, 466 
Otygen, 34 
Owyhee UplaadA, 333 
Ozark Miitmlainii anil Flale&n, 197^ 
256. 264. Ill, 31b. 15ft, 50J 
Ownt. 35-36 


Piiciftc C’<Kisi kangei.. 504 
PttcifK Nonhweu, U7* U9^15l. 
\SfK 267, 307^ 310, 56J, 37g 
aaticaltnre. 317^ 456 
aliiminufTf m, 357 
dimutc. 43* 64. 67. 79. 14g~l49 
ronfitt, m. 193-197 
InJiacs. 

induMrics, 352, 405 
lumberinc. 151 
soilm307“ 

woltr piywcf*379. 38 l 


Pacihe Ocean TO, 212, 216, 279 
air 43, fk3-t4 

CUflcnK ISeII- 784 
Ocepw. 279 

relief IcafurM. 118,179 
inide routes^ 422—^23, 489 
Pap Pji|30i Samoa, 292* 423 
Pwjifti. J69 

PokiiHui. 109-110, 117,261, 32^ 
325. 329, 313. 335, 39L 4l4, 
446^7,487.499. 301 
Pulcrnlmne. Jndt^ncvia, 5Ul 
PaJe&iine i 501 

fharmt. dale. 4, 121-113 
palmetu^i 139 
MgOf. 33 S 

Pal 0 Aim, Californltt* 466 
PaJomnr ObwTvatDfv. 164 
Palause fim. I5S. 2bS, 111 
Palu« Verdef Hilk Califormu, 309 
Piiinir Range. ITS. 249.499 
PHmp;i». 333. 451. 45^ ?ftS-5l>9 
Psm>Aniericaft Hi^hway^ 429. 307 
Panama CAnad ami l?sthmns, 93, 
Z96, 303. 348, 3g4_ 42lJ 411, 
426, 489. 49 L 507 
Piinariifl C lanii II Zone. 8j, 196, 489, 
506 

Fafiama dEu;aHc« |41 
Pananiia lials. 507 
Paniitmiiif, 302 
Papayas, 125 
Paper miHa, 383 
Piipi^rplilp. 144, 418 
Paratftnr 161 

Parngujiy. 139. 142. 144 , 244 481, 

m 

Purwiidi of laEitade. M. 2K 26 
Puatti Ris'tr and Valley. 3S3* 507 
Pafiii’ut/n, 23(1 

Faflih France, 8. 3l5, 4U7. 411, 
433, 462, 464, 466. 47k 475, 
484,497 
Piiris Basin, 315 
ParLer Dam. 375 
Purutileriii. CalifgfmA. 46T 
Piiamit, Npw Jentey, 4ill 
PiMiamaqUfSdily itjii, 186 
Pawei. moiinlum. 157. 260-262, 
489. 49® 

firr nftn MnumaiTH^ 

Ihifat^nla, 79. 155. (59, 294. 50g 
PitOcrni. clly. 461 
pQvloY E vDlcanDk 250 
Pr« Riser and Valley. 451 
Pcachn, 134.339 
PcaniJli 141. 143,112 


Pcnrl Harbor, Hawaii, 293 
Pearls. 29® 

Pears. 359 
PftoA. 330 
Peat. 390 

Pecos River and VaJIcy. 21S 
PedrilfcTN, 307, 3 (ft 
PediKHk 307.310, Ji3 
Peking, Oitmi, 261. 343. 467. 475. 
501 

Peice, ^lemiii, 232 
Psjniing islaful 501 
Pcflcphiin. 216, 13V-12D, 227* Uk 
241-243,257. 505 
Penpiiin. 93 

Penatne Hills, 375.412 
Pcamylvcinia, 194, 2 ^ 5 , 3 35, 339, 
I6i, 366. 4EJ7 4[14, 40*^407, 
409 

housda fs'. 481—482 
manitfacinfci; 34H^ 366^ 4fJV 
mbia|;. 356.444. 465 
Fiver tTiimpiJii, 311 
water pofwcr, 379 
Pepper* 317-528 

PcffUEFKS, |S6 

Pemjimhtico fRK'ikk BfoseI. 509 
Pcr^ki ! jAre Tnin) 

Persiim Gtilf, 364. 42Z 501 
Perth Ambsiy. New Jerwev, 402 
Pern, ri^h, 116-117, 127^275*394, 
307 J4d, 351* 354. 392. 428. 
44il. 4BI 50fl 
ccasr, 5iT7 
desert, 5117 

minmiN. 8. 266. 349^350, 
senfmrls, 434 

Peru (HuinbolLii t CtifTcrrt. 7% nk 
131,362^53 
Peier the Gre^t. 4^V6 
PctrxjirtJiii. M5, 359^364. 401, 
403-405. 4438-409. 411* 414. 
422. 415* 444, 4|6. 50ft-5Ul i 
503 . 5i>6-50T 
Ids, 363-564. '08 
imvlDuy. 35^3(iO 
pTodueikiii, 361 
refining. 361 

fn United Staler. Mi-J63 
Philadclphb- 186. 243. >93. 148, 
4P2* 4134-405. 409. 425. 41U 
461,467,475 

PKilippitie Idendt^ 279» 304* 349, 
354, 

iLgrictiftiirc. HM. lift. 304. 32t. 
329 

eliniaic, NO 
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Philippine Islands. ^oJd. 354 
house iypc£« iDJ 
ir\iri, 54H 
Luton. 272 
hCcuirit^T 1 ^ 

primilive fannrnk HH-K^S 
Phocnica^f. 296 
PhocniA. Arkorid. 1?#*467 
PSoMptiJjtCp 354, 3?^. 425. 5ni, 
Phoio^ttpby DUpptles, 
Phoio&vntbc^ i64 
PjcdmORL sUovlaL 220. 222. 205 
Appnluchiiia. 192, 316-347 h 
40<M0».4H,505 
Pil^ct Pcidii Cofomdo. 254 
PnuJus Mdiintiinap 497 
Pj[ieappt»^ i06, i27-32it 
Pilwa, |fi7 

hli^icr nisi. 201,204 
loblolly, 192, 209 
lod^poic, 193, 202 
kottjileiif, 192 
Par^mu 139. 199 

ppndcTW!^ 193 

atash, 192 
whlt«, 194 

ytJlow. m 19K200.202 
Pipelines. 3ft4 

PiltAbiugh, Penfwyl'i'nniu, !S47„ 
3BI, m. 407, 409* 427, 4.^7, 
439s 4*9 
PtiUrCTiniiiinE’ 

Plains. 7p 235-^253 
iiilvanEttgcs» 236 
Atttuitic C04ii, 241 
toahid.U5.243 
Lldl3, 233. 240-241 
in RiirTi|ie^. 26l 

rtooil, 219-220. 222. 235. 237- 
240. 2fi6, 36S 
gjflcml. 235. 245 
Grcnllfr^Oreai VUin'*} 

Ciiir Cemu 243. 505 

itiieriur^ 143-243 
lute. 135. 241 
Npnh toiopeuft. SI- 
uuiwjLili, 246-247 
pkOmom. 235.241-242 
plankton. [76.281297 
p|aniaH.ci4tssificatipiT^ 1^- 
ecology I IU3 
eiTtct oTu 0^ htm, 
uf Li§[hL Ii84 

envlionnwni iniiu-iiroi^ 185 
rjM:ttTrv ortoiting, 183 
Kill reldlU>llHhipa^ 184-L85 


Flasicr. .166 

PlDlB. Rio df b. 62, 140-141*443. 
507.509 

PJmciim. 235,252: 3m 
Alteghi^^nV. 84 

192.217. 246,14^ 
250, 156. 263-264. J|6. 
357^358, 362,505 
ColoTMlo. 125. 137. 2?3, |54 
ColimihiA i w Columbia Kiver 
and Bniin I 

Deewn. 23U 249, 391. 499-500 
Friuar* 506 

Mexican. 137,249*266 
Olprk. 197. 256. 264. 311, ^16, 
350,505 
sulTiiuirlnC. 279 

TabcL. J77-J78. 312. 247, ^49, 
449,499 

Platimm^, 345-J46. 351. m, 170 
Plane KHtt. 221 
Platypus. 301 
Playas, 386 

Plyniuuiii^ EjisJand, 395 

Po Kiirtf tmd Valley, 219. 242. H5. 

m. 433. 498 
PodziiJ. 171. 308k 310 
Pogo R jver, Nf* CJinrtco, 341 
PobftO. 199, 2.16-237, 243* 315. 
I2S, 331, 34H. 358. 41L 413* 
45 L 4B3-IH4. 489. 496-497 
Polar clifnflTcs* 173* 178 
Pafar cas^cf60 
PolOei^i. 240 
Pislt. Nor ill. 26 

Pole Siar (Norih Srarli 14, 28 
Polyntstuno, 297, 300-303, 4IS* 
420 

P^KTipcii. 250 
Popbi. \9h 1^2 
PopoeaicpcO, 506 
Popuittifon. 440 
Africa, 453 
A\la. 452 
.AU6iralia, 433 

ilijtNbmicin and Jensiiy* 445- 
453 

ElircFpf:,4?l-452 

Mcaico* 451| 
pii^/3lions. 4J0-4^1 
NcFTlh AmSiTOr { 

South AnicHni- 4.^2-453 
world. 315* 448-450 
Pofvciaiii. 36ft 

P< 3 ri An^leju Washingtitn. 2W 
Fort ChtotbilJ. Calmla. 433 
Pori Siid. Feypl 296* 422, 424 


Pott Sinnley* FttlkSand litandi^, 29ft 
Port SudJiii, Suiian HU 
Ponliiiul. Orcgujl ft. 149. 196. 

I98.4TL4J1 
Pane Ak'ipT, BraziL S09 
Pum. 292-193, 395 
PomimiiiUt. Hettfip^hirt, 293 
Portsmouth, Ohio. 4fti> 

Ponur-iL l3L21i!f,503 
Pcrtiwdi, im. 36&. m 
pGHai^ilinl, 34^ 

PolflWcs. i6l, I7X 330, 3.11. 336 

339, 49& 

kkcT and Vahey, 466 
Poulity, [44 
PuwcT, 402 
Jn Europe. S59 

waieri 569* 377-381. 403. 4«6 
Poticf projeefth. 394 
Pinsuc. CiJichoAiovakiu, 497 
Prairie pfovinoea, Laitadu, 433. 
451 

i'tecipiliitlon caiiyes, SO 
PrtssMie gruiliVnu 55, 2S0 
Pfeston, En^bjiii.4*2 
PribilorUlunds.299.302 
Pnme meridian. 28 
Pfifia Knperis Brilish Cohimbiju 
297p454 

Ptnv^nceCown. Mas^^husctl^ 292 
Pnmes 134 
Piirmigan. ^3 
Pueblo* Coltrtftdo. 4^i 
Pueblo Indians 250-232. 32 S 
PLieno CoEombiu. Colcuttbiit* 508 
Puerto Rico, Ill6s 279. Jl)J-3tl4. 

340. 424 

Pug^ri SouuiL 67^ 73. 149.151. 291. 

297-298, 325, 538. 384. 4CN 
Pugei-Willnmcttc liralaiul. 5 Ob 
Piimuc, >13* 199 
Pim^ de Aticsitiii, 483 
Punjab. I to 

Plinta Aretioat |Magttllan»J# 1V6* 
424 

rygirtfcA. 104, 18^.449 
Pyretti:^ Mnunlwini. 260. 262. 27 S.. 
346,491,49? 


Qatar.. 3li4_ 501 
Qunrtz crj'iiali. 368- 370 
^jnumifi^. 214 
Quebec. 38 J. 184* 43 J, 444 
Pfo^uaceof. 15,332,444 
Quebr^ebD, T 30* 509 
QueenCTEiirluile I'^nTtd^ 111 
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Qii«eni;liLnil. ABStrulii, 1*^, 121, 

Quickiilv^ (ImcrcuT^f)* 1^14^ J54* 
S71V 

Qulniiitr, n>6 

QuitCK EciiadOf, 266- 507-JWS 


Rabbll, 5U 

Riiijiiiili<]n. 27 1 l6-31x4S 
Radis. 4^6^37, 4»5 
Radio 55 

RuJmm* 346^. 554, ^03 
Rail rranspCTi- 405. 430—134^ 464, 
463. 4S5 
Africa. 434 
Asia, 43J-454 
Aiulraliar 434 
Nirrlh Arncrica. 269 

an Llnslcd plates, 261-362 
Truni^^ilitfiMi, 433^34, 5iJU 
501 

Ralnboii^. 36 
Raindrop. 36 

Huintall. ca^Mjs-, 4^56* 6S-70 
typ«, 51^51 
Kainiffr LMoutd- 274 
Rnijiins^ t34 

Kalci^ Nonh CurfiJuiap 243 
Runshc^. 456 
in ikhnem 124 

ir Mirvtfvs, 15 
Rj^atioon, 240 
Kaw itiiLhtcriaK, 402 
Ruy* AHzi5iwk 344 
Rnycm Eabrfi:^. 144 
Ri»:tmnaiicpo projects. |VJ 
Recr]C4iE[DTi^ 57#i 
in ItireiM. 187 

R<h 1 Riv<rr tad Teita.<431t]fl- 

lioma. 395^ 457* 4S2 
ftcil Rfvfrr Valtcy^ 

Hatih Dakota-Manitsbft. 

241. m, 313. 41' 

R^d Sea* 2i(U. 422. 4^^. 

Redwoods, B5.88 187 
Rc£Lf^ coral. 2^2. 300 
RfforcilaOsn. 206 

RtilrJgcfation. 115 

KhPj?. Ii7 

RL^mdccr, |70j ^7■^—175. 177. 443 
Rdi^sop 139 
rn dc^l lifiSp L23 
koniTCo. A 
of cities, *143 
H^tinioti, 106,201 


Rhine Hiver and VaOevi 239-24(1. 
358. JH3. 385, 456. 485* 497- 
498 

272 

Rhode Island. 2Uft 
Rhodena, J49. 354. 5ttI-5ClS 
RliCKlodendJuiist, 187 
Rlione River aud Vnllry. 240. 411. 
497-198 

Rsa cmi3l. 291-292^ 481 

Rkc. m, 14U142, 324, 326. 
319^330, 337. 487. 500 
wild. 161 

Riii^hmcnid, Calhfomiti, 405 
RE^hmnnd* Vir^Tilu. 243 
Ri/t ACriciL 502 
Rip. Lalviii. 457^ 497 
Rifne, 48 

Rm Grande Rittr ind Valley. 137^ 
143, in. 338^339. 385^.186, 
397.481 

Rio Grande do Sid, ilra:i!:il| 509 
Rio dc InMiro. 292. 475, 508-509 
kiverir^ t% bitrrien. 385 
^ bciindaxif^. 385 
p<ilhitjoii.377 

trufTr^pon by, 36f->87t 457 
RcMd^h i w HI|hwttVMi 
Rorid^cflds. 292, 2il 
^RoarinB foniei.^282. 422 
Hocliesii^ri New Vork. +07. 4G9, 
469 

Ruck-haH-in lakes. 258 
Rock JflsiEr, 227 

Rock». bu ild mg *lonCi 365-166 
erDsionn 216^216 
exlni^ve, 213 

igoemis. 213, 232, 255. 3+5 
in(rtisiveni3 
nmTill'C,2|4 
rnctiimTirpliie, 1 14 
iioi4irueLm. 226 
sednnemlary. IN. 345 
types, £13-2M 
weaiHeriir^ 214-216 
Ruickv MiHiiiiaitiFK 1??. 212, 235 
245. 254-255, 275. 313. 354 
m. 368. 483, 504-5D5 
fomb, 190-191, 193 
giacljnifni.254 
Uvtslw:k,339 
niining, 158 
petroktrm, 362 
nsiiirs reJjiied to, 261. 431 
RocujiiiiiJ. 19^, 270. 329, 364. 483- 
485.496^^97 


RtjiTiE, Italy* 211. 42S. 433* 45% 

Rsmeveit Dstm. 397 
KoonUEiip Afge:finna, 5i18 
ko>eTssxKsdj 199 
Hrntov, U_S.^.H..4ll 
Ripta, 442 

koltcrdani. Ncihcriimd-;* 585 
Houies, air* 435 

ETccii drdc* 9. .101. 4:1-123* 
4N. 456. 461 
NdflIl, l^aetfld:, 422 
pecan, 421 
?sailiag, 62.121 
Stniih African, 421 
tleamship, 42 i 
Ro?tbiJry,^ Vcmiort, 366 
Riibhtr. I8fp, 32T-328, 

336. ,T61.418,487. 501 
Ruploir,LaLe*50: 
feu^, urieutaj. US-140 
Ruhr Vaiky. 147. m. 183. 385, 
41 Mi 2.444 
kussda Union) 

Ruwn nntil. M oun i. 5 02 
Rye. S49_ 161,330 


S:tQr Ftasm,412 

&icrami]J3io Kiver and Vdley* 219, 
242* Z6% 189. 390, 191, 195- 
1% 

Sagcbrptih. HI 

Saginaw, MkhiganT 194, 402, 461 
Sallaru. 59, 62. 87. [16*119, 122- 
123, W, 135* I9lp m 489* 
495, 502 

Saijwn. Sauih Vietnam. H3I 
Saiinsh.OI 
Ss, Ocniard 260 
Si CtpNX Rjvcr* W. 483 
¥it C^lhard Timnel. 266. 498 
Sl Helena, lit,296.301 
St. Helens. Mounl. 211 
Sr Lawrence River and Vidle>* 4. 
m, 247. N7. 176. 179, 312. 
tlS-J- 185. 40Mn9. 43 i, 481. 
50S^5fK« 

Sf t.oni^. MmsoiiH. 195, 4tl«. 4Hk 
411.457, 460, 4M 
$iE Mary v Kivfr. J84 
St xkiorilz. SwrlzerlLind. 274x 467 
Si Paul. MinncHPla, 18Tp40*. 4li* 
457*460 

Ss PiTfTTe, SiaiifnEi|iie. 212 

Sie. Awns da Re^iupr^, Quebec, S 

Sedem. Mn^cbm»alt]|^ 4[|T 
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Solunt Oregon, 467 

Salmon. 15a.m. 447 

Salunikft, 452.491t 

Sail, 379, 299. J45-346. J6r^1<Je 

Salt Lfltc Ciiy. Utmli. 262. 26^. 

559,43l,46h 
Salt Kivcr Project. 297 
Siilta. Arfentinap 
Samoa, 29V 3(iL425,4lfi 
San Anitrea-S fault, 230 
Soil BemjiriiiTio My^nrainv CoJi' 
fontm. 3^, 5)* 

San Diego. Calffomis. 297, J96, 
4D2. J<i6.4B2 
hartwr, 292 
rnaniitku:KiiC!id 406, 411 
San femuadv ValkVg CalifomiJi, 

m 

S^n Francisco. % I73> 3fW-301. 
402* 451. 445, 460-461. 471, 
48Z 

Cimlu|tiake, 230 
liafbor.292 
mamifoctmes. 404 
iidflfv’ IM5 

San Fmnciico Bay, 296, 395, 43t 
San G4brid Mountaim, 15, 221 
San iLCiquin RiviT Anil V^ltcy. 239, 

242, 265. 363. 3»4. 38^-390, 
391^397.473 
Sm> lone 34j 
Snn Jtmn liUinEk, 4Jft3 
Sun Marino. 264 
Sand.365. 365 
Sand OmiA, 117, 226 
Snnd^ionc, 314, 3*6 
Simdik^v, Ohio. 347 
SantyFc Trad, 427, 5MS 
SantLiigii. Chik. .^05 
Samn^. BrazlL5CW 
S5o Panto. BraziK 414* 475. 5W 
Sao K{K|uc. Cape. 253 
Sao Tomd. H>n. 3IH 
StiTatoia Sprinj^s, Nc'* York* 467 
Sarga^^O Sea, 21^1 
Sankaichaivan. 26. 153 
Saudi Arahin- 501 
Saull Sic. 3i4 

li^viuiniih. Georgia, 24?^ 411 
Savannas S8.91.94. 107-109 
Sriw timber, 1^6 
S£iu}Fiyv413 
Sisilrlor fiiap, Ii^l7 
ScaruJuiJ3-i/Lii, 167, 172. 174. 178'*. 
199, 246. 260 325, 495-496 
dimaic, 79, i4jls 178 
fnieatt, 199 


Scandinaviu. mining, 173 
mounidink 260 
ixxopniiorM. 4^2 
SccLodiiiii V Enn pentmula. 79 
Schaneclady.NeiA- Yorl^ 4(19 
Schleswig, 483 
Sciofo River niid Valley, 3S9 
Scoria, 2i 3 

Scotland. 79, 246. 262* 264. 303, 
565*411, 496 
Sea dophanci, 302 
Sea liom. 282.298-299 
Scull. 93, 176, 298 
Sesiport^ 292-295. 404-105,421 
Scaa inPT OocuiL^i) 

Seaswn^. 25 

Seat Ik, Wa^ington. UK 150-151* 
196, 297. 584. 4I)S. 4l L 43 L 
460-161 
HjrpcFrtp 301 
Scuion^ in Mirveyi, 15 
Seiiniic maa. 228-229 
Seismograph. 22S* 360 
scwhs. m 
Sciinar Datu. 124 
Sequoia Naihmal Piri. 187 
SeltkmenUp 5-6* 8-9^ 473 
dstperaed, 4S5 

expansion m United Siaies, 237 
hmtcrbnd^. 473 
tocnlic^n. 1411-243,456^58 
logging. 20S 
^idlitcrnincLin, 136 
Tnillion-popinnuoii dtiei, 475 
mimng. 370-37 ( 
muiimofTi. 4,^7 
piilteriiA, 458 
Pueblo Indian. 150-252 
iiver,38i-583 
rnral. 455-456 
flt^iprinia. ,l''F-377 
urhan, 459-473 
St^xlJnl.17 
Shflk.214 
oiL365 

Shanghai, Cftifm- S. 240. 293, 413* 
475. 5lMk 50l 
Shdmi. 228 

MolliIL 154 
Shn^U Dam. 379. 395 
Shaller lielt, 463 

SJicep. 120, nip IJ7, 149* 333 335. 
339,487 
in Au^rnlist. 511 
Shi^^Lii, Rnglundp 4|2 
Shcibyviilc, Indbim. 195 


Shenandoah River and Vdlcy, 455 
Shetkiid LiEand;^, 303 
Shipping. 414-< 17 
Shippmgpon, Penneytvania* 4(M 
Sfalihaldm, Mounv 230 
StiDti niiLaufactirre, 404^ 409 
Shwc llati tw CoBilsJ 
Sb-D^horK Dam, 397 
Siam iThailand!. 110, 329* 501 
Siotu J24 

Sihejta, 4. 30, 40, 61. 8-3. 87^ g|. 
160. 163. 172^175, 199. 175. 
383. 294, 329. 346. 354* 42S, 
444.452 
Chin. 413 

jwtixiieiinr. 364, 493, 499. 5«)0- 
501 

plnlm, 240, 245 
rcfource^ 348 
riven, 240, 485 
Skil), 228. 336*481 
Siegfried Lfitc. 4K4 
Sierra Nevada. 130-131, I87| 2JS- 
156. 259, 261, 265, 375. m, 
^06 

Si-kiati§t River anti Vultcy* 19 k 
499, 501 
Sileyla, 4!>,4S9 
Sill. 14.1, im 
Silk milk 406 
Silk Road. 42? 

Silkvsomi:;^. 341 

Silos, 336, 456 
Siivcr, U\ 350. 352. 506 
Simtn, 457 

SimpSafi Tunnel 260. 

Sinai PcTirn^ula. 494 
Singapore. 99* 30L 404, 464. 49U 
501 

Sisai. 503. 506 
Siikii. AtAski*- 86 
Sky colof. 36 
Slag. 346 
SliJle.2]4. 366 
Steeping !i]ckitesi* 102 
SfetlH 

Smudge 4V48 

SiHikc Rivet £tnd Valley. 153. 339 

Stiou line. 2b6 

Soap. 402. 404 

161. |7U m, 198 
Seif Conservation Service. 314 
Soili, 7,216. 320 

cfilor* IIU 

ccnvrvaiJOJi. 306. 31-k 3 ID 
dtscfL IK5.313 
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fwtJi, il 1 

hLUmid ccnun^iiUl. 151 
hurnid ^uhtrqpicul. NO 
Itilfa-ilc. 3!Z 
life hUictr), JOft 
origins^ ]106-507 
prairie^ 31 f> 
pruliEv=si, 307 

irO, 107 

frjfppc.112-1n 
Etruiftitre, 30^-3 ]Q 
ici^ri^i;. 101-3 rO 
Tmnspfcincit. Il5 
typcs^ 107-3 ImI 
In United Sutler. 3l0 
ysirs. 3 H 
Sniar cncrgyi 79 
24-Z5 

SomidUaml. IP.5CS3 
Si^ncitu ILAJ33, 449. ^SZ 
Sod Cunul^ JS4 
Sor^m* Iff, 350. 319. 

ScrtJlh Awritti. Jl. 212. 22». 129, 
J56, 4N 4A^ 307, 309- 

510 

unrmals. 92-93 
bDundiiiin. -iSI 

luitiri 

ijMrLt.U^117,12^. 126 
UvcfiDck. 333-314 
petroleum, 3<>3-3fr4 
plalUE. 5flT 
plunlAiioiih- 106-107 
pLitcaus 249, 507 
populalion. 452 
railwHy^. 434 

mutts. 422 
Somh AuAiruliL 31 i 
SotJih BtuuJ, Imimuav 195. 4e^4. 4111 
Sii^itKCijfolind.379.4]I 

South Dtikpiy.35a 
Soinh Cicorgta. [735*102 
Siiulh OrkutiTS. 174 
South TiToU4fll 
Soufhkirrrprpn* 1.291 

Southhrid^, \f,4iL^4dlu^tU^ 41^. 
469 

SoiMheru Ki^limUc«. 263. 337 
Southern swics, 405. 4^1 
Sovki UriKW tU.SvS.W. p. 10, M7p 
151. IS9. 172-r71. 294. 
lit. 31?. UJ. 156. -tUT. 42ft. 
447,4$|^Bft.4y6 
dJie^.413 
core iret. 41^4-4 B5 


Soviei Union, fanmng, 329* 
314 

fordls. T99 
hi^wfly;^ 429 

itmniifiULiurts. 401, 41413 
rnine^aJ^. 275. 147.349-350.132, 
354, 364. 444, 4$$ 
pelroEcurti. 3ft4 
plains, 245. 496-^97 
railways. 410-131.414 
f e^iircc4* 148, 368 
fl-vor-L 385 
sheep,134 
#oih. lOA.ltl 
Vf aJtt powrr^ 379,401 

iiiio ipccifk ptsce ns moil 
Soy beans* |64, 327. 330. 487^ 500 
Spain. Ill, 113.260.262,272.29!, 
130. 335, 348. 350, 3.-«4. 368. 
1«0. 421^2/., 4S3, 452. 185 
(Jrr %pcCiJTC plilCt EUimtir^ 

Sphtroiilr oblate, 2| 
SpiciR.4lN.4i8.50l 
S^ane. Waihingum, 261* 266. 
403.41 L 460.464 

Spriufdkid. 406,409 

SpMii]|!icld, .MUiiauri. 467 
Spnn^lleld, Ohio. 4iv7 
Sprln^i. 225 

Spnitc. 148, 16?,. 170, 19U I9l 
Sitkm m 

S^all JLiit l wind-shift hue ip 67.6t 
Squirrel. Cplnmhnin ground. J19 

Stuefci. 28S. m 
StulJCl ilR. 225 
Staliipnflc^* 225 

StuhUfrad, L'-S-S-K-. 245. +ll. 486 
SudtMk, U.S^R. J13 
Stuten Is^aiihl. Mew York. 375 
Slavatiigcr* Norway. 297 
Sleiitnbciftt^. iHl 

Sceutncifi. <iceao. 424 
Sled numufucUirt^ 348-1 ?0. 401* 
407. 409.414.462 
Slcppci^, 8V. 127. 131-155* 500 
agrktillure in UniledStutn, 136- 
t58 

in Mm. I5H 
farurmj^. 126 
gracing 126 
hj^^i^butuite. 126,127 
mtdUiliLide 137-09. 05 
pccupnnce. 151^15B 
ift Si»th Ajnedcu. 1 ?9 
Slc-Attrl. Urtihh Cohimhin. 223 
StPchhdIm. Snedcu. 496 
SURck iDD, C^Hfomln, 384 


Sroncp biiffdlng, 16J-366 
Slurrm. 64-72 
convettUmal, 101 
cyuiimlc. 64-99. 147-148.496 
danro^ cn lone^ fraui, 200 
duvl. 157. 227 

forcewina- 71-74 
humconei,.? W72 
kre. 50 
pthfc. 67 

ifiunikr, 66^70, 9% 117,16&, 262 
tum4Ju!|pe4. 64, m, 70-71, 303 
Straiti. 422.4B9 
Siralificd t<k^. 214 
Srrncpsphtt^. 33“11 
Streams. 221 
pollJIllDEL 177 
Siyria^ 4S9 
SubmiiTifKa, 40+ 

Suhtrppcs. lJO-144 

03^05, n9L_l44 
dfmutn. I JO-Ol 
dry mtedor. 137-139 
humid. E39-144 
MediierraiTc4n. 131-117 
Sucre, Bolivia, SO? 

Sudan. 10B-1C9. 119, 245 503 
Sudd, 5112 

Suez Caiul ami hlhimia, 422. 

425. 488-189*494. 502-:<01 
Supar, 161,402.501 
hficT* 149, E63. 314. 136. 339. 
4^7.496 

I [16, 142. 327-32% 337, 
340. 404, 41% 487j ^01. 50? 
maple. il35 

SuJHlmiin Mtiunraiu,^. +99 
Sullur* 146. 367-168 
Summ™. 106* 128 h Sno 
Sun, 22 

SuD Valky* Idjjhu. 267. 274 
SunnyKHje. Ws^^hinguaQ* 33ll 
Superior. Litkc. 392, 146-348. 352. 

1^2, 1t4p 451. 504-505 
Superior WcscDU&in. 147 
Surface of di^utirmiiy, 6|, 66 
Surinam (Hutch GuiMiaJ, 508- 
509 

Survevii. lundL 15 
Sias<^u^e.iTti3 KIvct and Vtilley* 
311*489 

Sfiu^a. Rij*2f2. 42J*+36 
Svalhani 178, 356 
Sverdlovsk. U.S S it,. 411 
SwalcDpimuridL Soflih War Afneo* 
21^1 

Swattspi. 2+b, 390 
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Sinfish. 

SHfldcn. US. 174, 17^. m, 

J^S, MK 433. 

44-S.4aJS,4<i* 
water po^A'n^* 375# 

(5ej id^;& specific place names} 
Swine 

Swizcrlond. m, 1<U, 172-273. 
444 456. 467, 469. 

4«5. 48K 

maptifactcreH^ 4U7, 4L3 
374 

water power. 179-380 
Swordfish, ^ 

Sycamore, 192 
SydM}\ Au^rrafu^ 453. Slfj 
Syracuse. Sew Yorfc, 409 
Syria. 127^ 135. 137, 23fk 30&> 377. 
4«5,50f 

Swhwtin Biu[n. 500 


Tacoa, Chlfe, m 

THComij. Wftshirietim. TO, ISO, f9^, 
401 4lU,4tl 
Tfahiri, 2»5. 3tW, 42M 
TOga, I67-T73. 310, 500 
climate. 8*. 95 

Tnkk Miikan, 153. 241, 449 
Tttk. Ifi7 

TuflaKas’^jc, Ffoiida 467 
Taiuamck^ 169, >93 
Tiiinpiu Florida, 29? 

Tampico. McaIoo, 363 
Tun^nyikA. 127,451 
Lake ’ 5i>2 

Tankers, 361, 404, 424 
Tank*. Itrigatiopu IS I 
TEUinitL 402 

Todjc Boiiii, 85, 26L 499 
Taro. m. m 
Tiisnii^nia, ( 99^ 510-51 f 
TSiKCO. 24» 

Ten, 106, Ul-141 304, 327-1^ 
404.418.500-50] 

Teak, m, 335 
Tectonic for«>, 213 
Tfi!l»r;irt, 475. ?rtl 

Tehiinulcpec Klhmus nL 506-507 
Telegraph nod leicphone^ 436. 485 
TelevT1it<m^ 436^37 
TempenLlureiH 280 
iiilLibati^ chioti^e^p 57, 47, 161 
tnveruun. 50 
mcmimin. 264 
leavoual run^jn. 40 


TempcralurM. sejusible. 101 
vpiponzaikm. Inicnp htai. 47 
TcnmMe, m, 245, JSl m, 379 
lermeuee Volley. 352. 379* 403, 
411 

TerTBKi, for coitfv^aiton. I OS 
fftke, m 
weoo. 2^2 
rfver, 221 

wave^:til. 228. 243. 25(1-291 
Teton Kiitige. Wyomifi|. 274 
T«iT., 137^1.39. 142-141, 157. 192, 
290. 398. 307- 126, 329. 317. 
148.367.427.480 
afiriculturc. 326 
bounOarics. 482 
(niitttrkm. 392 
niELgQs^iuijri, 352 
pelTriiciitn 362'vl6>4 
nvtn. 308, in. 385 
iCTlJlfl miOt. 4f4 

Teaalle$K 41 |p.4| J 
Tluiliiml. no, 529,501 
ITuiines River aatl Valley, 497 
Dnir dcseri, 66* 117, 449. 
flwrmaJ belt* 265 
thefiii 03 ;faph. 75 
TbermumeterT. T4-TS 
Thrace, 481 

TibcL 177-178* 213. 247. 249* 449; 
499 

Tida^ 284-28rK, 4ft 1 
Tienl^n. ChmiL 414* 473. 50[ 
Tierm del Fuego, 175-176. I7ti. 
258 

Tigriv Ritter nritl Vulkv. 122, 259- 
240,383.391,499 
Tin, gJocbl. 243 246 
TOIanmoV fire. 204 
rime nml ilnre 28-29 

Tm* 345, 552-3^3* 569-370* 41W. 

486-187. 501).510 
Ttjc m^l^uf4CH^^ci^* 404 
rrfnniL% 3 79 
Tlbtiiunii 346, 352 
TmcaCJi* Lake* 50ft 
lohHcco, 47. n9p 142-143. 16T* 
526-127, 316-337. >40,452 
Toiyt*. lafiaii, 9.1€, 230.413.427, 

447,475,500 

l olcdo. Ohio, 404. 410. 465-466, 
475 

Toledo^ Spain* 466 
TOTIialOC»T 1J4. 402 
T<m*ir U.^ SlIt. SOI 
Tonga iiUndii^ 279 


Toniiu^, 64, 70-^71.103 
Toromcj. Cmiada. 410 
TurriTPgton, Conmciicm, 73 
rnfUJtse. bifid, 302 
Tnulun. Ffiince. 291.466 
I'ouri^. 135,274,419 
Towm, ^gbost.’^ 370 
Townships, 1:5 
Tin-^fin. f33 
Trade. 417^39 
foreign. 419 
m United Stinci, 419 
Tnsilecntttm, 461 
Trade foutei, i:x;eaii. 423 
Ttadc winds. 59, 62. 87 S8. 105- 
265. 280 

Fraik Ofiush Culumbin, 402 
TrMJiiphomanct, 138. 272-274 
Tramponjitiijn, 6, 12, 40 S. 417, 
419 

air.434Ml6 
in eiUts* 464 
licten, i26 
highw^iv. 416^30 
land. 426-136 
mil, 43(M14 
river. 381^385 
WEMCt, 420-426 
Tnmylvfliiia. 270.497 
Treecro^w, ]44 
Oiratmuii. ,135 
Tr«;lme,96.185,27| 

Tre® ring*,. 85 
TrcnMn. New Jeroey^ 241 
Trinidad, lUn, .104,363 
Tripoli. 118 

TrciEidhtfim, ScrWjgy, 197^ 44? 
TrcpiciiE clhnAtci. desetls. i 14-117 
equainnal; 89. 91 99-Sn 
fidn fofw. f0.3-t05 
wti and-dry. 9-^94 
Tfopop3u^^ 34-15 
Tmpoiphere. 34 
TrtSTii P^ew Tojnfe, 460 
Tseiierty. 102*141 
Taimami, 25D 
Tuaecclribe^L E27 
I’uoon, .Arizona, 447 
Ftik^uinkn. Ar]|emiria. 138 
Talie. Oklahoma* 362, 170. 445 
runa. 93 

Tundra, 88-89. 91 96. 171-178, 
271. 441 SIWI 
T ufig^l MT. 144 
1 irngileiu 146_ 1<2, I70, 486. 307 
Tonis. 348* 502-^503 
Turm, Imly* 260. 4ll 49ft 
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Tiarttstan, m. ITT, 14% 434, 3m 
Tiirikcj fAnfttiaUle)i 135i 454, 4S5r 
49% 

Ttirpeniine, t44> I Sfi 

River and VstHcVi 38*? 
rvpJJww. 70-73. 140. 203, 387 


Uj^itndn. 505 

tlkminc, m. 53»,547.45|, 49fp 
Ulun BuJor i 154 

L/Ulef 483 

Uniofioi S^jtiih Africa.^ 334^355* 
334, 359^502-503 
U,S.SwR. lif^^ SiwM UniisftT 
UnHfid Kj;igOom. S, 79, 334^ 4il^ 
418.434 

iradc tKklAncCr4t9 
mTulhcfi !t]i 

«4ifjpc> Grcii,! 

United Slailet. 1 &5. 34-1. 4Etl. 489 
iigHciitlurr. 328. 356—539, J4! 

H-fid r«|icifkx 116, l23i IIT i55- 
154 

boiii^larii^^ 9. 14, 41^2 483. 485 
dimmt.9.(p7 08.70-72.83.162 
103 

ciJUl, 156-537 
f^irm lafhJ. 320 
fiirmiDg (Tpn. 5MN-359 
fqrrSl rcglClllK* J88-2tM)g 204 
^kL'iidliofi. 245-247 
hi^wayn. 4lB 
bydfCK fee trie |K3wer. 380 
iton. 34SI-34M 
Ov^cKi. 373 

mimirtfJii, 144. 35S>. 352, 363, 
_165.486^87 
nuMof trnOijwtlp 429 
iKtstn rolKn, 421-425 
popikljiiof^, 451 
rulwa^t, 26U 431 
relief ftaniro, *04-506 
fr>u4Jlrci^«T 4t^A-4it7 
iclllrmcnt. 23? 

«Tti|ip]ng, 43ft 

tqil typtiv, 110-114 

wOcanoei, 211^352, 356 
wiirr power. V9 
t.W aOtf ifMifk pltitc* Tinme«l 
US V0ft^t Serwwt* 189, (97-iyi 
U-S- Wealfea' Bimeati, 186 
Ural Moiimaini. 275* 41L 413.494 
r?rKnhiTr, 5'4-55S, 57f>.l7r 486, 
*03*503 

&.?ruivti, Coloaudo, 371 
tjrltoii ccnim (ler riiK»l 
ilrbfttu. Iltitian. 466 


m. Hi, 144 147* 3H 
4N, 454, 451, Jill* 509 
UnijmuiV Ritef, 483 
Uliih, 153. 196. 242, 256: 271. 55 
3ft3, 365, 367-368, 371* 5i8. 
592 , 430 - 45 * 

mitiio^ .348, 35l>, 554, 431 
nioufituin&, 506 
Utica, New York* 409 


Valdez. AJiaslta. 26Q 
Vali^iu, Spsia, 272, 498 
Valcm:ictr6e3. Fmnct, 412 
ViiHcy?.,ll8,2IL26i 
glaciared. 259 
rtjui'cnaicd. 219 
TVpfl^219 

Valp*ndwi;.CWk, W 
VaDudiiini. 346, 352. iM. 508 
Vunccti'^cr, Briti-Hh CohimhttL, 1M, 
41 U 433, 451 

VuiKDiiver fbikind. 79* lOf., 5i8i 
VanUliL 104 
3J1 

Variidr kr^i-r ami VulSey. 481. 491$ 
Vei^luble 5T6 

V^gciikiion, 81-^2, 182-185, 

m 

unO ellmnlc, H6, 91^ ^ 96^ 185« 
184 

dcsttH, ^1,116. 119 
Hi cmironnicntiil imlicatonk, 185 
evergreen. 111 
fon?it 185-209 
pmilAnUr Hi*, 245 
llymid:&u6tr«pkCiiL 139 
StcOitfrraiKian, 88 h 111, 133 
iniTn^KiR. 1(19-1 III 
uvaniiH, 88. 107-104* 245 

slrppc.88 

iws31.86,9U1TM73 
iTTipEeal, 103 
ltmilriml$8.9i, 173-174 
Weil Coait, 88 
wef cqumorEiil. IU3 
f.tma in irkEHTniJimi. 27(1 
Vdil, 33J. 501 

VEoezEieliL. 117. 240, 245. 425. 451^ 

*08, 510 
tnmilig* 148 

peimlrtiin. 563, |65, J04 
Venice* CnlHorniti. 4?o. 

Vemcir. 240. 26J* 295. 463* 
4*i7. 489 

VerkhoyaniL U S^R., ^7^ 1*9, 
17? 

VetititTnl. t9f^ 31^. 366 


Vessels, ocean. 424 
V#Auviii** Moimt,, 230. 232, 256 
Vicksburg, SlbsisBippi, 4, 138-239* 
Jgb. 482 

VjcEoria. Brhrih ColiTmtia, 45 J* 

Viuiodiu Lake. 502 
Vlcu6a. 93 

Menna* Aunna. 413, 433,444. 489 
Vtetnam. 129. 559, 499, 501 
Mg(i> ^paLn. 19 J 
Viktiigi.4i8 
VillAp. 456 
Virgin UE^d.v424 
\1rgifda, 15, 148, 192, 260. 390. 
427,453 
soOs. 111. 313 

Virpnin Oty* Nevada. 126 
VLilulft kk^er and VaJky. 493 
VEadimitoL 1JA5.R, 433, 50] 
Voicanic inlands. 299-100 
Volrunotn, 230, 505-506 
hlond. 299-100 
hi OiOy. no 

m^JEintaiAi lurmed bVi 256 
products. 214 
in UnJteil StAlo. 23ft-Z32 
Vwtgii River and 159, 219- 

:40. 383,385.497 
V&tta Kedot^a, Brazil, 414 
Vitontan,213p 130-232 

WadJ JL8 

Wake Fsiand. 301-302. 4I4. 436 
VVale^ 261 356. 358 
WalJtt 5^'idij, WjksEungEon. **02 
Wi.UoOTt'i. 4B1 
WHtriJS.93. 176 
Walthanip Mia^^udiiTHefliv 4©7 
Warsaw. FidaiikL 433, 497 
V^'as^lcb Rart^. 242, 255 
Washmpan, O.C* 2^lr 
409* 466, 46? 

WdjJiin^lqn, take* 384 

m. 196. J9B. 21M. 243^ 
303,164,41W, 451,426. 504 
164.404,45L 456.304 

BgTfcultuee. 338, 392 
inigatiDti- 392 
mnuolami, 256 
pofti. 293 
salklH.lifi 
water peraer^ 379 
Wiier. 221-125,107,109 
Frfeeaiun, 224 
aimcHpbrric. 4J* 46-47 
Iwiiisdarieiv 3^5-^186 
caplliary, 221.199 
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WaTer^ condensalkm, 4T-SI 
CDniaminaiioti. 177 
dqHHiLi, Z15 
erasioo by. 
faciors fifTcctiiig. 378 

ftoous m-m 
gUhvitiillotnJ. 123, 305 
iirqttiKi. 223. 21S 
liygroncopJc. 305 
lakc-i 376 h 
Tecrcalkm* ?76—J77 

Tei^urci^ 37fiU3il5 
dt«.37S 

Irans^urtaliort by^ 3SI-3SS 
iirhun Mipplics. 

^«rk tinil^rgrauntf, 2'4 
Wal^ buITjila UiJ'iLb3i>), 103, 144 
WaitfT aap. 223,237 
'A^aier "|K3w^r, Jb9. 3T7-1b?. 403, 
48^1 

WiUtfT lablir. 223 

Wii[cf VBjMir, 34,43 
Waicrfalls. 2l7* 311. 3S0. 40J 
WavB, 2B« 
tidcUplin 
WtfilJipr, 3 h ^5 
ilcOiiiikukp 72 
dcMd. ] ll-l \9 
fai:lciT^ aFTixlin^. 204 
fifCp204 

farccjuilifi|L 73-75. 140 
in&EmirmJ^ Xor^ 73^ 74 
obMrvcr^* 74 

WraiticTiin^ apciitf. 2J4—Hb 

Wei Ho. 23b. 261.324, 

Wdbnit CiimiK. IM, 185,455 
Wdki 223 
urtodim. 12h 224 

Wraflicbcc. Wasbinirioii. 335 
W€^i Afrea. 328. 141. 4J3 
Wm COM! mnnnc chmalc, 659, 55* 
i4lJ-l53.-111 
n^kcultiire. J4iUi45 
duh^in^ 18b 
Indians. I.l 1-152 
in N£w Zctduhi 153 
Wc^t Giffnanyp 447 
XVcsi |pd;Mw72. 17, 105-10b. n7, 
230. 232 

W«l Vitginift, 2b8. 357. m, 444 
rivtrpOTis. 3St 

Wwicrly whuL-v, pwailmiL 55-60. 

62. 88. 147-148, 267 
vid attd itennariJ inifrjnrs. 

133-159 
kK^lon, 147 

west C04ii zunrtAC!, 147^153 


WftsEcrn Aiistrftlifi^ 242-741 
WesTWi Europe. 431 
Wet ^^^uatarial cjimnti^* ®9. 93, 99- 
(U7 

diMea^, 101-103 
ftirnring. 104-105 
himtcrs. 101-104 
plHHtJiljoiis. ill5-L07 

v^i^fBlJcrQ. 103 

Wbalcs and whaling:. 95. 177* 296. 

291.445.511 
W^haling 423 
Wheal. J43, 157, tS9-Ut t^O, 
267, 313. 324. 326. 320. 336. 
447, 496, W m 311 
WlkMifng, West Viipnk, Jtl, 4139 
W'hiTe blounluina, 197-199 
Whifitcy., .^toynl, 256 
Widiim. Kao^,41t 
Wli^klups, 124 
Wiikkrneid 427 
W'iLlametEe River and Vdiky, 149^ 
131*451,467 

W|||limi3fH3rtt^ Pttifayivanim^ 402 
W'Okiw. 170.115 
WilnjingloQ, Daiaware. 24|,409 
Wind gip. 223 
Wind-sliif! Ilnc^ 67-68 
WindhreakA, 3 \ 9 
W^iinis 53-63.17-91 
bclEs. 61 
cliinixkk^ 57 

rifcet of mt&liirn an, 51 
crak^n by, tl7p 225^227, 117- 
318 
foehn, 57 
Enifiixin cfkxix 62 
tuihl and imt btw^ 56 
lucar. 56 

moJiKion, 61-62, 81, 109-1 fOv 
421,49V 

mDuatnln mid valky, 51. 264 
pluneEiiry rirculkaiicm. 58^61 
poliif easierlicE. 60 
prevaJlin^ n^tcrliB 
crty tvfmky 

trade. 59. 62. «7-48* 1(35. 263. 
280 

typo, 56-57 

Wmttw, Ontfirle, 46^>, 412 
Winnipeg. Canada. 431 
Wimtnn^akmi NshtJs Card inn, 

411 

W'itoiitfTrt, I tfb. 194, 325. U4. 4j|> 
dvoylog, 336 
dnfdvs^ area. 246 
iten. 148 
fcereaiiiKi. 377 


WtscQiiiifi, seili, 310-311 
water power. 379. 381 
Witehc*'4?rooTn di»ajc, 341 
Wombni,301 
WooA^m 

W'oodip Liiifi of the. S4-E5 
Wool, 412.4»7,5ri 
W'orld, Mifw, 504-510 
occupidioni^, 442-445 
OEd. 488 

popalauon dbitribiickn. 445^53 
W>dmlng. 153, 191, 261, 324, 348, 
362, 368. 392. J9T, 445 


Xcrcjphyiei. M9* llU 182^ 184 


Yjik. 158. m.426 
Yakimn, W'EishingEon. 198^ 35V 
Vsukimn River and VJilley. 198^ 13^ 
YijmdjJii, liipan. 413 
Yaim. 1D4 

YttDgEze Rivet ^nd Valley. 217^ 
;39^24a 183. 386, I9t, 4U, 
5IKk5fl* 

Vartnmohp FngJind, 297. 445 
YaiwRim.238,3*3 

Yelinw fcveri 102 
Yellow Knife. C^inadn. 3 71 
Yellow Itiw fAw HWcifig Ho) 
VelbwHone NiTrocml Park* 215* 
431 

VcFliiwitflflc Rivet, 218, 437 
VenJ^ey Kivw,240,500 
Ycrbii niiii^. 139 
YnkohamjL 110. 413, ^00 
Vorh-tfiire Ditirict, 4|2 
Yosumite 259 
^'uung!¥(ownp 0(1^10. 347j 385, 40V 
Yucatan, PemnEula ot« 117j, 243. 

m 

Yuccii* 124,133 

Yu|£EiUa>iia. 199. 350, 754* 481, 
483. 485. 489. 467. 49B 
Yuk^ RiVer aqd Vjiircyp 4 169. 
506 

Yntt, (58. (78 


Z5«ie'4 Trace, 427 
/^iniibar. (0>, 104 
/^ia^93 
/cnilh. 25 

ZiiiL. 346, 15 Dp 331. .\6t* 46fK 506, 
511 
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